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How Ford Cylinder Blocks Are Cast 


New River Rouge Plant Built on Stupendous Scale and Operated on the Contin- : 
uous Production Principle — Conveyors Expedite 
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ARGE figures, when set down learned that the Ford Motor Co. is re- of the factory at the rate of three a 
as the enumeration of quan- sponsible for the production of over 1,- minute 24 hours a day, 300 days a 
tity, rarely convey to the 000,000 cars a year, or more than one year. This tremendous output has 
readers mind a_ concrete half of the total output, yet a more been accomplished at the Highland 
idea of the total involved. Whether it detailed statement is required before Park plant of the company and would 
is one, two, three or a hundred mil- the average man can realize just what seem to be the summit of human 
lions, the impression produced practic- a million cars a year actually means. achievement for such a_ stupendous 
ally is the same. The number is too The output of the Ford shops has production seems to be something 
large to be grasped readily and it be- averaged 4000 cars a day for over two’ impossible to maintain either in manu- 
comes necessary to provide some _ years and recently this has been in- facture or distribution. But an entirely I 
method of comparison—some tangible, creased to 4500 Some departments new plant including a foundry is al 
comparative unit of measurement on operate 8 hours a day, some 16 hours most completed at River Rouge on 
which to focus attention and gradually and a few on 24 hours schedule. If the eastern outskirts tf Detroit in 
lead up to the total number the entire plant were regarded as work- which it is proposed to manufacture 
The statement that approximately ing 24 hours a day or 1440 minutes, the castings for 8000 cars a day in ad- 
2,000,000 automobiles are produced an-_ it readily would be apparent that a car dition to a large tonnage of castings 
nually in the United States means’ is completed in the almost unbelievable for tractors Furthermore, as indicat 
nothing insofar as producing a definite time of 0.32 minute To ing the scope of th panys’ 
impression is concerned but when the express it another’ way, ambition, the plans provide 
statement is amplified to the effect that the cars are rolled’ out for expansion eve! if this 
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lant to twice ts 
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it means one automobile made each 
year for every 55 inhabitants of indicated _ size nd capacity 
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the country, the statement makes > 
an impression. The mind secures a 


firmer grasp on the idea when it is 
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FIG. 1—THE THREE UNITS OF THE CUPOLA BUILDING OF THE NEW FORD MOTOR CO FOUNDRY RIVER ROUGE, 
MICH. THE UNIT TO THE RIGHT IS COMPLETE 
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conveyors, etc., consumed another 8000 
tons of structural steel. The cupola 
building, four stories high, which ad- 
joins and parallels the foundry building 
all along one side, required 9000 tons 
of steel in its construction. 

The floor, made up of wood blocks 


laid on concrete, is divided into two 


main sections by a wide gangway ex- 


tending longitudinally in the center 


from one end of the building to the 
other. The floor on one side of the 
gangway is devoted to shaking out, 
cleaning, testing and shipping the cast 
ings. The other side is divided into 
eight units devoted to molding, core 
making and pouring castings. The 


sand for the molders and coremakers 
is reconditioned in a set of mixers and 
hoppers. situated over the gangway 


¢ 


ind taken back to the molding ma- 


hines and coremaker’s benches by an 
h_ discharges 


h hand con- 


»verhead conveyor whi 
nto hoppers provided wit 


te ] 1 rlemar 
trolled gates ove Ca l workman §s 


station 


Perhaps th eS ‘ ri o raining 
telligent lea o 1OW Ms im 
nense¢ eund: mictions 1OW the 
: aOaee 4.1 . j 
ist quantities oO nate 1 ir¢ iandled 
ind how the integral parts of each 
; | ] ] 


init are co-ordinated and = synchron- 


zed to produce an uninterrupted flow 
castings day and night, is to study 


; 
reZuiar seq 


lence Of operation, core 
making, molding, pouring, melting and 
leaning, and to consider each in de 
tail. As a preliminary, it may be 
stated that the equipment for the en 
tire foundry is not yet installed and 
some of the later conveyors will dif 
fer in detail to meet peculiar condi 
tions incident to the class of castings 
to be handled, but in the main the fol 
lowing des ription will covet eacn of! 
the units 

The entire foundry may be consid- 
ered as a unit, inasmuch as _ through 
an elastic monorail system iron may 


be delivered from any cupola to any 


the pouring stands and also, becaus¢ 
he iren entering into the harge is 
delivered on aie continuous larging 


floor and may be deflected to any of 


the cupolas Still p 


foundry is divided into a number of 


self-contained units which may fun 


tion individually Similar] iltthough 
four batteries of core ovens ar pro 
vided, each hatterv designed to serve 


two molding units, in an emergency 
the cores may be conveyed to any 
point in the foundry From the fore- 
going it will be apparent readily that 
although the foundry is under one roof, 
it really comprises eight fully equipped 
foundries each one operating on a 
special line of castings. For the same 
reason, a detailed description of one 
unit may be regarded as typical of 


and serve as an illustration of all. 
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With exception of the 
machines, motors and possibly some 
minor pieces of equipment the Ford 
company, designed, constructed and in- 
stalled all the and sand- 
handling apparatus to meet its special 
requirements. A considerable part of 
the equipment is modeled on that used 
Park plant the 
remainder are in line 


the molding 


conveyors 


in the Highland and 


changes in the 


with the companys’ policy of ever 


seeking means to increase production. 
lf a contemplated change will result 
in more economical operation, well and 
good; but the dominant aim and ob- 
ject of the Ford organization is in- 
creased output. 

At present the new sand for the 


~ 
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re, doe 


Oe, 
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through which the re- 
measured into a box 
the 


operated gates 
quisite amount is 
and then 
amount of conveyed to a 
mixing machine of the type. 
Water is added at this after 
a predetermined number of revolutions, 


together with necessary 
binder is 
worm 
point and 
into a 


hand 


the prepared sand is discharged 


dumping pan which is hauled by 
to the the leading 


openings of spouts 


to the coremaker’s stations and dis- 
charged. 

The water-jacket cores, port cores 
and valve housings are made of all 
new sand bonded with an oil binder 


made to special formulas for the Ford 


company The large body cores car- 


tying the barrels are made from a mix 
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certain amount of sand in the box, he 
then pushes the box to the second who 
sets the wires and passes the box to 
the third, who places the remainder 


of sand in the box and sets the vent 


wires. The fourth rams it and passes 
it to the fitth who removes the vent 
wires and turns the core into a dryer. 
In this manner a constant stream of 
cores is kept moving around the table. 
Another workman does nothing but 
lift the finished cores off the table and 
place them on a pendulum conveyor 
which takes them to a revolving stand 
at which a workman stationed with a 


spray nozzle coats them with blacking 


An additional workman, standing by the 


the blacking stand lifts the core and 











FIG. 4—ANOTHER VIEW OF 

cores is hauled in from the yard in a 
dumping pan drawn by a= gasoline 
truck. Eventually it is proposed to 


bring it in on a belt conveyor. From 


the pan it is dumped through a grat- 
ing in the floor of the 
bucket elevator conveys it to a hopper 
above a mezzanine floor which 
the stations 


the 


gangway. A 


located 


extends over coremaker’s 


at one side of gangway and over 


the batteries of tumbling barrels on 


the other side. The floor extending 
over the tumbling barrels is utilized 
for knocking the cores out of the 


It is provided with gratings 
sand 


castings. 
through which the core 


drops onto a belt conveyor which dis- 


spent 


charges into a breaker and magnetic 
separator which removes the scrap 
from the sand. From the magnetic 
separator, the sand is taken by an 


elevator to a hopper adjoining that in 


which the new sand is stored. Both 
hoppers are provided with bottom- 
discharge spouts equipped with hand- 


THE MACHINE SHOP. IN 


AND FINISHED STOCK 


ture of old and new sand in the 


portion of 


pro- 
approximately 3 to 1 de- 
local conditions, such as 
old sand 


pitch 


pending on 
the amount of 
bonded 
to Ford 
mixed in the 


available, and 


compound made 
The 


proportion of 1% 


with a 
sand is 
parts 


specifications. 


of compound to 20 parts of sand. It 


is claimed that a higher percentage of 


sand would make satisfactory cores 


u der ordinary circumstances, but on 


account of local conditions, breaking 


in new men, rough usage, etc., it is 
the part of economy to use more 
binder 

The well-known Ford plan of in- 
tensive production by assigning one 


job to one man is exemplified in a 


striking manner in the coreroom, a 
number of circular steel plates mounted 
about waist high under the sand chutes 


are employed as benches on which to 


make the greater part of the cores. 
Usually five workmen are stationed at 
each table. The first man places a 


THE FOREGROUND IS THE BELT CONVEYOR FOR 


HANDLING RAW 
places it on a suspended core rack 
which travels down one side of the 
oven and up the other. When the cores 
emerge they are perfectly dry and are 


lifted off and 


placed on a wooden-top 


belt conveyor operating between two 
ovens. This conveyor delivers the 
cores to the assembling and inspection 
department which occupies the entire 
space between two molding units. 
From this point the cores are con- 
veyed by spring barrows to the men 
who place them in the molds 

Some ot the valve-housing cores are 


made on tables provided with vibrator 


attachments 
note that 


and it is interesting to 


they weigh several ounces 


less than cores produced on benches 
that are not equipped in this manner. 
Each gang of five men makes 675 
valve-housing cores a day, a similar 
gang of four men makes 675 water- 
jacket cores. Men working individually 
make the port cores at the rate of 
495 a day and others make the large 
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body cores at the rate of 165 a day. 
The body core is made in two parts 
with two barrels attached to each sec- 
tion. This division has been adopted 
to facilitate making, drying and _ plac- 
ing the core in the mold. The only 
reinforcement used in the core con- 


sists of a length oi 134-inch steel pipe 


through 


end to 


the center of each 


end. The pipe is 


trom 


reely perforated with '4-inch holes and 
that is all the venting the core re- 
ceives. The pipe arbors for the body 
cores are brought down from_ the 
knock-out floor on trucks and one man 
does nothing but dip them in a vat of 
thin paste \ second man distributes 
them to the workman ramming the 
od cores 


Vaking the Body Cor 


The ¢ yrebox, made of cast iron ac 
curately machined and _ finished, is 
made up oOo l base and tour loose 
sides The sides are assembled on the 
rAS€ yATT l end down and are held 
in place by four screw clamps Phe 
yperator sets tie two ripe arbors 
which automatically cent themselves 
1 the base He then releases the gate 
in the sand chute and allows a suth- 


cient qual tit Tt sand to fi rw into the 
box to fill it to the top ie uses a 
rammer msisting of a narrow eliptical 
ring ittacnes r\ two uprights to i 

unde to im the sand around the 
irb s Hy shovels enough sand oft 
the floor to complete the operatior 


ind butts it off with a short han 


ramimie H ses a sn t ste straight 
edge scrape the surface flush and 
the emo\ \ inch steel rod’ from 
the cent of each arbor These rods 
ire placed in the pipes before any sand 
s introdu ed into the box The lower 
ends of the pipes are partly losed 


, 
d yuble pur 


post 
} } 


oO! helping to center the pipes and 

sure a clear vent through the holes in 
the ends The upper ends of the 
pipes are open and a certain amount 
of sand falls into them during the 


operation 


has been rammed, the box is laid on 
its s Then a small iron plate is 
pla ed gainst the large end and the 
box is erted from its original posi 
tion \t this stage the clamps are 
removed 1 the sick plates are taken 
way on 1 time and reassembled 
yn the ra ng stand for another 
core A sé 1 workman inserts. the 
points of a picce of wire bent in the 
lape otf a ( into tl openings in 


1e ends of the 


the 


pe arbors to prevent 
eine 


green. 


barrels fron 


+} 


out of shape 
while the core This job 


requires keen judginent, for if the wire 
pinches tightly, it will pull the barrels 


together, while if it is loose, the bar- 


rels will sag apart The holes in the 
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erds of the barrels are not machined 
and therefore are not an absolutely 
uniform distance apart, hence the 
workman is compelled to adjust the 
wires by the sense of touch. 


The coremaker who inserts the wires 
irreguarities on 
with a 


also tools any minor 


the core and then pair of 


special hand clips places it on the con- 


veyor which takes it to the blacking 
stand. The upper end of the pipe 
section supporting the conveyor shelf 


is provided with a spiral spring which 
the 
The core ovens, each 50 x 13 feet 
type 


minimizes vibration on journey. 
continuous 
and are built in batteries of four as in- 
and 6. It will be 


outside 


6 inches, are of the 


Figs. 5 


dicated in 


noted that the two ovens are 


separated from the two in the center 
passages. A tunnel 


by narrow under 


the floor between the ovens houses 
the gas mains while the continuous 
type of conveyor shown is_ above 
the floor and serves to convey the 
dried cores to the storage and inspe 

tion department rhe ovens are heated 
yy coke-oven gas Air under pressure 
s introduced to the gas mains through 


1ism at the 


baek of the central ovens Two 6 
inch gas mains are laid in each tunnel 
ind these in turn feed a umber of 
3-inch burners pierced with g-inch 
holes in a straight line on the top side 
of the burners [The burners extend- 

the ovens are 


ing from side to side of 


laid 2 feet apart on the floor and each 


one is provided with an adjusting valve 
it the point where it joins the feed 
pipe Each main also is provided 
with a shutoff valve and by an intelli- 
gent manipulation of these various 
valves, the temperature may be con- 
trolled to a nicety. A recording py- 


rometer attached to each oven keeps 
the oven tender posted on firing condi 
tions It is claimed that after the 


adjusted the 


uniformly for 


: ‘ 
valves ive been ovens 


| 
nours., 


res Dried Ouickl 

Core ovens of the continuous type 
are prov 1 with cages suspended from 
an overhead trolley Fach cage makes 
a compl revolution of the ovens 
which 1500 large cores are dried in two 
hours and in the ovens in which 2000 
smaller cores are dried in one hour. 
lo prey any ss Of heat hrough 
the openings in the end of the yven 
where t iges enter and come out, 
each cag s provided at each e1 with 
1 plate t full height and width of 
the openn The entrance at exit 
of each oven is built in the shape of 


a short vestibule and « 


core cage effectively fills the opening 


on its way through, either inte or out 
fi the ove Suction fans draw the 
smoke and steam out of the ovens and 
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discharge into suitable stacks leading 


through the roof. 
The molds for 
made in 


blocks 
bat- 
made by 


the cylinder 


are green sand on two 


teries of molding machines 


Henry H. 


battery on 


Pridmore, Chicago, one 


each side of a drag-type 


conveyor as shown in Figs. 5 and 6 
It will be noted that the outside con- 
veyors travel toward the pouring 
stations while the center conveyor 
moves toward the shake out station 
as indicated by the arrows. Each 


conveyor is driven by an_ individual 
manufactured by 
Electric & Mig 


and is’ connected 


10-horsepower motor 


the Westinghouse 
Co., Pittsburgh, 
through a set of reduction 


gears to 


a picker belt chain provided with 
which en 
the bot- 
The group 


molds is 


fingers at regular intervals 
one of the cleats on 
the flasks. 
making the 


boards of 


of men spread 


out in a long line on both sides of 


but as side is an 


the 


the conveyor, one 


exact duplicate of other a de- 


scription of the method employed on 


ne side will serve for both. 
Vaking the 1s 


[The drags are rammed by hand on 
1 battery of six rollover, patter: 
lraw machines with three men t 
each machine Each man has a defi 


ite number of motions to make, but 


they alternate at intervals during tl 
day to distribute the burden in 
equitable manner Each molding 


machine is placed directly under a sand 


and is filled by opening a 


1 


gate within easy reach of one of the 


operators [wo men ram the flask 
and lift it on and off the machine 

The third does what little necessary 
finishing is required and_ brushes 
lacking over the face, then with th 
iid of one of his companions, he sets 
the drag on the conveyor. 

Once on the conveyor the drag 
passes along before a number of men 
each of whom contributes his quota 
toward a complete mold. The first 
sets the housing and port cores, the 
second tries a gage on these cores 
and then sets the gear case core; 
the third blows a jet of air through 
the mold to clean it out and then sets 
the housing core chaplets. The next 
sets and gages the water jacket core 
and the following workman sets the 
body or barrel cores and by small 


checks 


they go 


the number of molds as 


by. kf 


individual 


tallies 


ach molding machine 


bears an number and in this 
manner a check is kept on the 
The last 


overall gage on 


output 
the 
the 
cores and by that time the mold has 


of each cne. man in 


group tries an 
arrived in front of the cope ma 
chines. 
The 


hand rammed on a 


copes are 
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battery of six stripping plate ma- 
chines by three men on each machine. 
After throwing a handful of facing 
over the pattern, one man sets a 
5-inch spike in each hanging pocket 
while the second sets the runner core 
and gate pin on the center of the 
back flange. The runner core is 
merely a small block of sand about 
l-inch thick with an oblong hole 
through the center and rests upon a 
small lug on the pattern provided for 
that purpose. In this manner no 
danger exists for the gate pin _ to 
shift under the influence of the ram- 
mer and also there is no danger 
of the gate edges washing away 
under the force of the falling stream 
of iron This method of pouring a 
cylinder block through one small pop 
gate directly above the bottom of the 
completed casting is radically dif 
terent Irom the elaborate pour 
ng and gating systems in vogue 
in other foundries which handle this 
class of work. That it is satisfactory 
is evidenced by the fact that it has 
been in use for years by this company 
ind it is claimed that the cylinder 
losses from all causes average below 


Sequ Iperation 

After the gate pin is pulled out 
the rammed cope, one of the men 
sprinkles a little blacking around the 


hole and then drops a tapered mush- 
room-shaped plug in the hole and 
gives it a turn. This reams out and 
smoothes the top of the sprue. The 
istings are poured without risers. 
The copes are placed on a platform 
ilongside the conveyor as they are 
made and two men walk back and 
forth setting them on the drags. Long 
pins extending through upper = and 
lower lugs on the cope flask ends are 
employed for guiding the copes into 
place on the drag flasks. The pins are 
not removed until after the mold has 
been poured and is on its way back 


on the center conveyor. 
Removing the Clamps 


A man standing between the inside 
and outside conveyors knocks the 
clamps off the poured molds as they 
return toward the shake-out and places 
them within reach of a second man 
who lays four on top of each freshly 
closed mold. This man also. sets 
the back plate up against the open 
side of the flask. A third man places 
a piece of paper over the sprue 
then sets a runner box and four 


wedges on top of the cope. Two 
men clamp the flasks. The two 
clamps on the outside in addition to 
holding the cope and drag together also 
hold the back plate firmly in place. 
For the benefit of those not ac- 
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NEW PLANT 
quainted with the Ford cylinder, it rom each of the outside conveyors 
may be stated that one side of the onto the cent yvevor The cen- 
cope and drag in which it is molded ter conveyor, as indicated by the ar- 
is cut out the full size of the rec- rows in Fig 6, travels in the opposite 
tangular body core print. This direction to the outside conveyors and 
method was adopted to facilitate set- carries the molds to the shake-out 
ting the body cores in the mold, but - station [he center conveyor is cov- 
these cores do not hit tightly enough ered by a sheet-iron hood and travels 
to prevent iron from leaking through over a grating through which all the 
and therefore it is necessary to set smoke and gases are exhausted by a 
a flat plate across the opening after powerful suction fan and discharged 
the mold is closed and pack the through stacks extending above the 
space between the end of the core roof 
and the plate with sand [he flasks are shaken out over a 
= ; grating in the floor at the end of the 
Fourmg the Casting 
conveyor and then placed on the out 
One man throws a few shovels of side conveyors which take them back 
sand into the space between the back to the molding stations. The castings 
plate and the core and a second rams_ are loaded into iron pans and by means 
it [wo men ram the runner boxes. of a 5-ton crane manufactured by 
One man sets an iron block pro- the Milwaukee’ Electric Crane & 
vided with a handle in the center of Mfg. Co., Milwaukee, are taken te 
the box and rams the sand which the second floor which as already in- 
the other shovels in No attempt is timated extends back from and over 
made to slick around the top of the the center gangway Here they ar 
runner, the workman simply pulls allowed t cool before the cores art 
out the block and sets it in the next knocked out However, as_ the sup 
runner box \ workman, provided ply constantly is arriving and as con 
with at r hose, blows all the loose’ stantly departing, it is obvious that 
sand out the runner and then the a sufficient supply of cold castings al- 
id is ready for the iron. The iron, ways is_ available In the second 
h is lted xtremely hot is molding nit, the castings are taken 
yt wht iro the upolas in l-ton to the ond floor yn in endless 
lad hang fro chain blocks miveyor, but sufficient data are not 
made vy the Yale & Towne Mfg. vet available to determine vhich is 
Co., Stamitord, yn) and suspended the mor: nical metho 
from a 12-inch beam monorail. One 
man operates the chain hoist and a pi 
second operates the geared ladle From the pans the castings are 
After the molds are poured they lifted onto a stand where two men 
travel to the end of the conveyor provided with long pneumatic ham- 
where a double pneumatic device op- mers punch out the barrel core ar 
erated by two men pushes the molds _ bors The castings then are pushed 
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onto a pair of parallel rails resting 


on ae grating and other workmen 


with sharp bars remove almost all of 


tke core sand which falls through the 
grating into a revolving riddle that 
reclaims the greater portion of it. 
The castings then are loaded on 
trucks and taken down on a 3'%-ton 
elevator to the ground floor and 
loaded into one ef the myriad of 
tumbling barrels From the tumbling 
barrels the castings are taken’ by 
trucks to the chipping stands which 
ilso are arranged on the continuous 
system \ row of men stands along- 
side each stand and each chips _ his 
allotted part of the casting and then 
pushes it on to the workman at his 
ht From the chipping stands, the 
istings are vaded onto trucks and 
ifter three or four trucks are loaded 
i gasol € tracto is hitched yn , ? 
hauls them to the shipping platitorm 
mutS le the build Che na hine 
shop at the Rive Rouge plant is 
t vet n opera ) ind t! ¢ re ill 
1e castings are taken to the Highland 
ark plant ot the company) yr testing 
1 assembling 
tj \a j 

Ch sand from the shake ut flo 
ilis rough a grating ito a ypper 
rom which it is hited by a ke 
elevator im ¢ discharged to i re 
volving screen set it 2 slight ingle 
and provided with openings at each 
end The sand enters at on end 
ind the centrifugal force throws all 
the scrap and hard lumps out through 
the other end. The sand passes through 


i beater which reduces it to the proper 
temper and then it is discharged upon 
a conveyor ‘of the scraper type oper- 
ating over the chutes leading to the 
various molding machine stations \ 
heavy steel bar suspended at _ the 
int where the scraper blades start 

their horizontal journey is litted by 
each blade passing under it \s the 
lade passes from under the bar the 
latter swings back and_ strikes the 
succeeding blade i sh irp blow which 
effectually loosens any adhering sand. 
\ gate is provided over each chute 
by which the supply of sand iv be 


ut off at any 


vidual machine 

Gratings are provided in the floor 
in the vicinity 9f each machine 
through which the surplus” sand is 
shoveled onto a belt conveyor which 


: : 
takes it to the mixing station and 
corporates it with the sand trom 


t 
shake-out floor 


\ny sand left in 
the overhead conveyor after it has 
passed the various chutes is discharged 
over the end onto the _ floor. It is 
allowed to accumulate for a while and 


then is shoveled through a grating onto 


the already mentioned. 


conveyor belt 
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A small portion is retained and in 


conjunction with a little new sand and 
dust is 


coal passed through a paddle- 
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first is 
The 


by 


the 
in operation. 


of which group already 


entire number will 


be provided the Whiting Corp., 


ings 
cup¢ 


tribt 


and 


la 
ite 


from | 
the 


dumped 
0th 


charge it 


l 


side Ss 


454 
Coming into the 
helps to dis 


a tairly uniform 


type mixer and used for facing sand. Harvey, III The exterior of the manner. Additions of stee foreign 
A similar system is provided for re- cupola building, comprising three scrap and a limited amount of pig 
claiming the spilled sand in the core- units is shown in Fig. 1 with the iron are charged by hand in the usual 
making department first unit complete The two stacks manner through doorway cated 
The light work convevor shown at shown above the roo! serve eight just above the _ se nd floo Tt what 
the left of Fig. 6 is equipped with cupolas, four to a stack The shells corresponds to the regular charging 
12 molding machines supplied by the of the cupola extend upward only to floor in most foundries (An elevated 
Berkshire Molding Machine Co., the fourth floor where each group o passageway, located ove the floo 
Cleveland, but has not been placed tour discharges smoke, gas and sparks between two molding ts ects 
in operation up to the present No. 2 to a large steel muffle chamber the floor on wil 1 the stings re 
cylinder molding unit is equipped in [he gases pass off quietly throug! ceive their prel ul I g with 
a similar manner to No. 1 with the me of the stacks shown extending the second flo the yn 
exception of the conveyor for the ubove the roo All the scrap m snake-ou 
istings already mentioned Another \ wide ute yntinuous conveyor flo and clea floo S mveyed 
point ot difference s that one of the running flush vith the fourth floo al 55 this ASSAL 1 ping 
sand throwing machines made by deposits coke and estone in a num ans running ' e track 
Beardsle & Piper, Chicago, has been yer ) jns suspended vetween ft 
talled § A ; £ 4] , , Pur ’ 
stalled fo R e copes of tl fou 7 t third floors Che 
l l ls | ws are mad dis ve ends these s oO ) \ | il , ‘ 
SIX ve t A nachines pers ‘ t CAS\ reacl g lis iding ) rT r is e to 
S mad Henr | Pridmore tance 1e third floo spa ( 5 yn 
‘ > No l t Data are l . 1 d ibove i hnical w ers $ ( gs 
< yer . ib] 4 the ymparatt W-gag t ) \ the cCoKé this plant ire | lirect 
rits oO t two syst S In this huggies ( pus l yack 1 to ym blast Irnac< | act 
ectiol S teresting t te lwo ging ites ea t original intentio t x the 
that the productio No. 1 unit is side l ynve the ron in the proport ft 50 per cent 
ipproximatel 2400 vl ler blocks great part of the charge into each ymest and ) i S p ids the 
) , 5 | l t Ss @¢x cupola Ch t s the chutes ex emaining 50 pe ig ) Che 
ted that this entually ten ibove the third floor and are ' scrap was to | nelted the ipola 
\ re 1 3000 cated bet two narro vag i S ind the pig sup ed om the 
v ; while the discharge ends open ito last furnace it Iten condition 
the cupola a little above the second However, in practice, due partly to 
The im se tonnag yntemplated floor level the silicon content the blast tur 
this big foundry v be gaged from Scrap, sprues and detective stings ice iron varying trom time to _ timeé 
the fact that 24 volas, each with are loaded to dumping trucks and ind due in a= great extent to the 
1 78-inch shel ed to 60-inch di take to the third floor on two 3! fact that the iron must be poured at 
amete vill erected They will to elevators From the elevators an exceedingly high temperature, the 
ve arranged t groups of eight they are pushed over the chute open amount of turnace metal varies from 
‘ 
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FIG. 7 POLA BUILDING 


AND ONE SIDE OF 


THE FOUNDRY BUILDING 


WHILE 











IN 


THE 


PROCESS OF 





CONSTRUCTION 








Discusses Problems of the Foundry 


Differing View of Metallurgists Regarding the Effect of Oxygen in Gray Iron Are 
Discussed—-Methods of Making Physical Tests and Their Effects 
on the Results Are Pointed Out 


BY J. SHAW 
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ippearance of the spots at once, and 
the resultant metal was more fluid. 
[The small additions of ferromangan 
ese had not altered th composition 
( the metal so tar a an analysis 
ho d It 1S stated that an imncTreast 
oO re adds to the depth ot chill 
It hould be pointed out however, 
that sm amounts I i n m 
dded to the ladle there is a de 
crea ot ch Whether this is du 
t it deoxidizing efttects ‘ t ts 
t the carpon acting to s i¢ 
t t imilar] to silicon is a ot 
| think OXVEE does st oti 
( ( t iro Causil the iphiti 
to be pre nt 1 i fil di 
( tate but l ivret witl | t 
t} t lack ind te de 
| ( et 1 } it ne t rte 
i cond \t the mie 
‘ ; ‘ t rer ; { ' 
t met d ‘ ' 
‘ t rt ‘ ( 1 re ) 
het , ‘ 
| t +! yet 
’ ‘ +} wiyie ) psiti 
ck n Id-blast charcoal 1 
d a hot ist. cok ( 
' tance ‘ era ] ‘ dee 
It hou | not re take bor £ int I 
that the foregoing itement i ( 
| itta } ) chet | il ily 1) t 
t 1 warning that t} the WS oO 
faster driven turnace ind of fine 
re and otten poot fuel, there p ob 
bly on the market large quantities 
of p iron whose physical test vould 
not be what one would expect tro. 


Most ol Us re 


mack by 


the chemical analysis 


member the series ot tests 


Cook and Hailstone (Pro 1908 and 
1909), in which the lowest results 
of on et were higher than the best 
f the other set, although the chemical 
analysis agreed within practical limits. 


Iron Ts Littl 


ua 
ilkington (Pros 1905 and = 1906), 
peaking of what is known as ove 
pig, states, “The fracture when 
Id is a very wild and scattered one, 
nd would in all possibility be graded 
a No. 4 The analysis would be equal 
| ) 7 


a rood NX ] lt the usula an 
crap that a Ni i" 
| with I ron ih the ( 


wun 


1 t cast ould be wich hardet 
tha il; on t, im ma clas of 
yor] vould e tre ‘ It has 
bee i that \\ evel ma he \ 1 

with the p n ts carbon, that whi 

remelted, tl cal 1s ill restored to 
its normal «¢ litior n the castu It 
does not aj r possible to controvert 
such a statemet but the lass otf trot 


referred to is not restored to a 


and I 


metallurgists.” 


ust 
condition, afraid ts 


to 


normal am 


little known 
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Houghton in a paper the following 


year confirms the above statement He 
il gives the analysis of one of these 
) pig iro which is as fol 
Ws otal carbon, 3.53 pe cent; 
graphitic carbon, 2.95 per cent; com 
bined carbo 0.58 per cent; silicon, 2.94 
) cent sulphur U.UUs px cent 
\ i ver ij Stru i 
M ( Pr 1908 r to 
tat ¢ that 1 WY | ( t « ast 
+} mposit + +} | i] 
1 vet | Ca h: ral YY 
ent ¢ I si Id perhay 
, ent \ das ) 1916 
' mix eX - 
( t I t no relati 
; } ( ¢ vh h 
( t ! » IX H ! | 
mn Potal 
’ 2» por 
1. 0.3 | 
I t int t¢ 
ha eed sntitic 
, r P ' 
¢ " 
, : +] 
: & BS t { ¢ () ( t 
b t 25 had tl remar! iDi¢ 
inalysis Graphitic carb 3.15 per 
cent col d carb 0.54 per cent 
pl 0.035 per cent; phosphorus, 0.44 
per cent manvanese ().97 per cent 
S O18 pe ent Yet with = this 
S ( ot 018 pel cent the ron Vas 
| tly 2Ta 
nalvs¢ were checked it least 
s es | competent chem Sts one 
oO m melted dow 1 portion 1 " 
cru and cast plates anch thick 
vhicl ere pe tectly gray Phe vhol 
25 tor vas remelted and cast mto shell 
containe! These were machined all 
ver imside and out 
The third point relates to the lact 


t uniformity and 


\\ h it 


r the ! ts tensil tests 
ire engine to think when some men 
are 1 that they are 
t ing tel tests up to $7 O00 pour 
* quat while mat ‘thers | 
difficulty im reaching 22,000 pounds 
! many cases thi . 
due to th ( iriatye the « 
ter f the 1 a is h 
riat ( posit 
Whil tl str) m nS 
I had portunit vestigating 
th que | r , 4 sile | n 
ust vhicl d in the b iking ti 
from aj ximately 3@-inch diamet t 
1% inch diameter, and trom :-Inch t 
1 inch = squar Having received re 
ports from another department of bars 


strengths, 


with abnormal tensile averag 
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ing 45,000 pounds per square inch, being 


sent in by several firms, I found in 
each case the small bar was in use 
This difficulty may be met either by 


three different 


the 


having S1Zes 
composition of light, 


and heavy castings, or have one diam 


ter ot! bar with specified tests varied 
vith the thickness « the cast tl 
test ba represents The first has beet 


tried bv both \merica and 


s tar as the transverse test 

cerned. While there is distinct theoret 
( ind practi | iivanit ha 
the of the bar to bear Sor rela 


thickness 


represent ts use ‘ i d s 1 
r] +} st \ aT | 
\\ KK tnat Was al pper 
t th Internati i Ne et ( 
| ‘ 1 
Lesting \lat T ect NH) } 
, ) 
dare r 32 cl nm < mete test 
pport Q 
port l I i t 
ll donted ‘ ' 
\ Dt 


lected aici 7 
}? } ter ‘ + to 1 ‘ 
ci rect defle t | 
} S d imet ( A (Mn) 
T I t I casting 
h to 1 nches 1 
pect thy test id 2 | 
) ) les pe! , } ‘ j 
the hicher ste given +] 
hicati It stands to reason that t 
mixture is made to give the maximu 
treneth t 2 inches thick and over t 


vould be too hard for a 1%-inch round 


The last point, and o vhich yw 
meet with much opposition, is this 
do not thi | SO tat is cast ron 8 oO 
cern the tensile test is as ood as 
the transverse test is, as a measure of the 

ot th irol The tensile test 
Ss more a measure ot the. structure 
iron, rather tha ts quality Put 
inother way, there is no difficulty 1 
contorming to the tensile streneth <« 
20,000 to 22.000 pounds per square l 
asked for on a_ 1.128-inch diameter 1 
vith any common iron, if the combined 
carbon is about 0.8 to 1 per cent act | 
to the compositior B it is most 
difhcult to obta S100 t 3300 op d 
transverse stret th « } i 1 x 2 inches 
tested 36 ches bet support acl 
th th same 1 mixtut 


f the g tr verse bars add 

risk ) obtat r¢ ~ iT re ‘ t I 
does not meet the whol 1S¢ From 
log, in which we recorded manv thousan 
tests, covering a number of vears, it was 


curious to note how regular were th 
results of the tensile tests, and oftet 
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10w irregular were the transverse tests. from the cupola was not up to the trans- pounds on the test would be gained. A 
It was almost possible to form an opin- verse test, it was possible, by adding third pig to each charge would lift the 
ion of the burden of the blast furnace one pig of a No. 5 high class iron’ transverse test up to 300 pounds. The 


during certain high and low transverse to a 2200 pound charge to raise the tensile strength would certainly rise a 


test results. Perhaps a further illus- transverse test 100 pounds. By adding little, but not anything like inp )por- 
tration will help. If we found the iron two pigs to each charge a further 100 tion to the transverse test recorded 
Research I Malleable Casti 
N 4 SH Tyo T TOANVW Ma Nimes BY | ONnQTAT 4 
esearch improves Maltleable Castings 


NIFORMITY and _— depend ent in 2 inches, or over twice the’ test bars in most uses had the ef- 





ability has been augmente 1 elongat on required by tne Amer in tect of lowering the general average 
by the research conducted Society for Testing Materials he same effect was felt from August, 
by the American Malleabi Since elongation’ is the property on 1920 to December, when four new 
Castings association during the which malls ibil ty de ends, it will yntributors were idded No new 
past few years, according to a be seen that this report marks a _ contributors were added from April, 
bulletin just issued from the office new high level in the research pro- 1920, to August of the same _ year 
of Enrique Touceda, Albany, N. Y., gram Since the first of the year nor during the period from December 
consulting engineer for the associa the rise in percentage of elongatio: f 1920 to June yt this year Che 
tion. [The bulletin covers the results las. bee stead) ind uninterrupted slight etrogress the iveragt 
yf the tensile tests of bars. sent is eased ll 2 per ¢ values of both prop S m Aucust 
daily from each member plant, and The high water mark for average ul to November, 1920 3 eXI | * 
throws interesting light on the re- timate tensile strength was reached the inability to obtain good pig iron 
sults § consistent research work. in April when the figure of 53,530 nd coal 
At the time the research program pounds per square inch was recorded Another interesting fact revealed 
Was inaugurated. with but one or The June value for this property was the bulletin is ‘ ig 
two exceptions, there was no indi- 35,038 pounds per square inch This of perfect scores made by the mem 
idual uniformity either in manufac- value is in excess of requirements by bers of the association By a perfect 
turing methods or the resultant prod- slightly over 8000 pounds ore 18S meant the ability ot every 
uct of different malleable foundries. \ reference to the accompanying var submitted by a member to equal 
\s rapidly 1s investigation bore chart showing average ultimate ten Or surpass the standard specifications 
fruit, the findings were disseminated sile strength and elongation for the of 45,000 pounds tensile strength or 
among the member plants in the na-° product of the membership since Jan- 7 per cent elongation in 2 inches 
ture of recommendations for altera- uary, 1918, indicates clearly how these In June of the present year 87 per 
tions in general plant practices. A two properties have increased during cent of the contributors made perfect 
great improvement in the physical this interval The average of both scores 
properties in malleable iron resulted. has always been well in excess of This general improvement of the 


The most marked advance in develop- the American Society for Testing product of all members is reflected 


ment has been made in the past 3% Materials’ standard requirements of in the number of certificates that were 
vears during which period the prod- 45,000 pounds per square inch tensile awarded by the consulting engineer 








uct of association members has in- strength and 7% per cent elongation for the quarter ending June 30; 61 
reased from an average somewhat in two inches plants having been awarded the cer- 
under 49,000 pounds per square inch The constancy of the average val tificate, the highest number yet is- 
ultimate tensile strength to over 53,- ues of both tensile strength and elo sued for anv one quarte Che award 
000 pounds and from an average under gation maintained throughout 1919 and ng otf a certificate is not based upon 
10 per ent longation n é inches the spring yt 1920, with little ap- the test bar alone: the general plant 
to nearly 16 pe cen parent mp ement over a veriod ictice as reported by t consulting 
[he yulle covers the report of o! severa mtns S ac¢ yunted 10 ie eers corps ) spectors eing 
bars tested by the consulting engi by the fact that during that time considered in its effect upon. the 
et or the month of June, 1921, 22 new plants w added to the list product Through this safeguard, the 
the highest average percentag of test bar ntributors None of purchaser js assured tl the test 
elongation of the issociatio is i these iad eviously yrrofited bv ar record can be considered as 
ole was attained, namely 15.77 per the research work, and their submitted a fair representative tf the castings 
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CURVE SHOWING RESULTS OF MALLEABLE CASTING TESTS SINCE JANUARY, 1918 








‘rank Cases Made of Mallealle ron 


An Extensive Series of Experiments in Molding and in Subsequent Heat 
Treatment Was Required Before the Castings Were Produced 


ona Commercial Basis 


\ | MBI hk Ol years igo t 
manufacturer ff fire trucks 
whose fire highting equip 
ment is known in all our 
ire Ces Was equipping its trucks 
with motors mounted on bronze crank 
ist Any person who his looked u 
ci¢ the hood of a modern fi truck 
) who has stood on the urb anc 
vatched one roaring down the street, 
9 who has seen one throwing a solid 
column of water for hundreds of feet 
will bear witness to the fact that 
these crankcases must be of unusual 
ystruction and massive proportion 
Qn a trip through this tactory some 
Cal ago | ( Hagener, president ot 
the United States Malleabl Iron Co., 


Toledo, ©O., suggested that these en 
rine base > OT crankcases could be 
made in malleable iron instead of 
ronze at a msiderable reduction in 


COPE SIDE OF CRANKCASI 


s of s oth a 
npted the use ot bronze origin 
Permissio to mak the trial n 
P ' 
rit was secured Vith tne 1 ler- 
, ¢ + + ¢} ’ sl vere t! 
y i th esults were satis- 
in orde vould be given fo 
rankcases made t this mate 
3 ‘ le sig ed to a certain 
to meet the pecuila conditions 
1... 1 ‘ 
ng cas yy mallcabdic ron The 
Ss Vel extremely tricate ind 
+x , man ve ¢ 
i Lilt s¢ ) l 4li\ COTeCs LO 
ie molds Several unsuccesstu 
s were made to produce an a 
asting before a method finally 
1 } | | 
rrked out which resulted in the 
of the promised ordet Since 
. - , a 
T11¢ nalicahHie ron nas iken 
Sc Gl rOonZ Ih ail Hnotors ha le 
hre-ceng ( con yal 








meg gates oO the joint 
doned Was it i ‘hey tet 
tn flanges i varp the 
shape 

The present met rd wh 
will ¢ apparent by rete 
llustrations Figs. 3, 4 and 5 
eminently satistactory Beg 
tne pe Fig 3. t may »¢ 
provision is made for pourin 
with three idles, one at ¢ 
ye side and the th n th 
the other side The walls 
ing do not average much 
s-Inch in thickness and it 
that the mold must be | 
with exceedingly hot iro 
id shuts Further, the t 
it the metal the three 
¢ practically mirorm, otner 
eta cracks \ ll deve 1) 
ind render it worthless M 

ter to the productior 


DRAG 


SIDI 


{ 


eadlly 
hac nroved 
: es. 
ee a 
) ial 
g the mold 
ach end O 
i th ist 
more than 
s evident 
le | inid \ 
to reve 
emperatut 
idles nat 
vise shrink 
the sting 
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ings, but it has been found that ac- 
curate control of the temperature from 
beginning to end, from the time the 
metal enters the mold until the casting 
leaves the annealing oven, is the most 


mportant 


Setting the Cores 


Lhe re that forms the outside ot 
V mold Ss made n several sections 


he sections containing the gates are 


own in Fig, 4. This is not a full set, 
ut just a few selected at random to 
istrate the details ot the gates Che 
il] set comprises six cores, two to 


rm. each runner and set ot ga 
ym of each core print and then the 


, , i 
1¢ ores are set the gates will appeat 


is at 4 in Fig. 3. It will be noted in 


: istration that a supplementary 
ite ee! t in the gi sand 
int ) ( ! rid ) the sid mitan 

the 1g a | WV hile this ~ 

tual ( ssa ill Cases I s 
dopted as 2 precautionary measurt 
se the metal might be a trifle du 

\ le patt las been draw 

t core rming the outside ot t 
casting ire set 5 sh vn I | ey } 
ich rests solidly on the bottom anda 
it the back so that no chaplets are 
necessary The end core has a tend 
ency to tip forward, but it is held in 


place by a clamp until the interior 
ores are set, after which the clamp 1s 
removed \ set of interior cores 1s 
shown mn Fig 5 \ considerable 


amount of molding sand is used in th 





FIG. 6—MASSIVE IRON POSTS TAKE 
I-BEAM BUCK STAYS HELD A¢ 
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ARE DUMPED INTO THE TUMBLING 
\FTER rHE CASTINGS HAVE 
PUSHED IN UNDERNEATH 

THE MILL SPILLED 

THE BOX 


of binder so that the cores offer a 
minimum resistance to the contraction 
1t the casting. The long narrow slits 
showing on the top of the cores pro 
duce the tie rods connecting the vari- 
cus internal transverse ribs in the cast- 
> 


ing shown in Fig These bars %4 x 


11 } } ly 
ch heip to equalize contraction 
strains and prevent distortion of the 
} 


casting both in the mold and in the 


annealing oven. They are removed in 
+ . hinninoe r . } 
tne chipping room atter the casting 
has yassed ts ft i spection 
P , 
. é } ‘ Castm 
Vith the 1 s extreme ire 
( ] Id v D CESS the Castings 
1 
( iCK cooled too qui kly Phere 
. 1 , 
wey ire tanen irom tne mold 
isateals tar } ] 
ne ely i eT they nave een 
poured and placed il ven I 
viously heated to ip ximatelyv S800 
degrees Fah he ve then s 
1 wed to < | Ch door ) tne 
oven s show n Fig. 8 also the n 
Ene I ] ' 
! vised g ) randling e cas os 
\ ler gth ofr ov pou | ra suspended 
trom a trollev. oper gy ona I-beam 
Ss p vide 1 at one ‘ d \ th i air yt 
double hook tongs which « age the 
flanges ot the casting Holes are 
, 1 
drilled through — the iil t various 
points so that it may be suspended 


at varying distances from the end 
depending on whether it is required 
to place the castings far into the oven 
or deposit them near the door. When 


the rail is hung near one end there 
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1 , 
{ it to Carry piece ) 111s | rails 
turn aft held tact th th 
, } ] + ] 
pright plates th ) I ) 
tine yT ‘ \ 
( 1OT1] t i 
. et s ‘ ‘ 
6 1s designed t { t 





| ' j 
) S 
swung to oO tiie va 
\; ‘ } ; 
i) it ‘ 
constructiol ) ) 
nace S rDSe Vt t I ‘ p 
I 
ed r introducing the top 
the ridge Wa ( 
Ss to run i Wb ) 
pipe ~ trom i 
across Over! the ) the ur ice 
' } 
Phe sMail pipes ire serted retweel 


and mud Howevet this nstance 


a method which it is stat was first 
devel yped at the ant the Benton 





Harbor Malleable Foundry Bento 

FIG. 8—A LONG RAIL, SUSPENDED FROM A TROLLEY AND PROVIDED WITH © pay] 
TONGS AT ONE END 1S EMPLOYED FOR PLACING THE HO1 “hibits al 

UUTIRS, Mmcaled i ip ’ < 

CASTINGS IN THE COOLING CHAMBER . , . Me. 





‘ tine ‘ ‘ ' ! 
ast ~ _ ‘ i 4 
Ss sulhcient e\ ige ) one man to ire provid with emovabie ungs ra Phe mice | mricked k 
WOrk tine aey 110 ru when { tO permit CnarRing tnroOugnN tiie 0 i rrdinary une re ir 
s hung as show: the illustration it and frequently are run from 5 to I it in the. brick rresponding 
’ vres the cer ec of two ren Thic tones rove ¢ ra ] t | P > ' P 
equ ¢ en | 1 \ C i.ed Capacit ia p gs 1 
part yf the Wo mict , hand! 1 r : tu ping spouts rie , \ e ure . ‘ 7 
rapidly to p \ t lue radiatio ea side (ne spout s a litt ept and ( | ‘ 
yt ! it iro the ist re These ist g ry tne the i 1 it S i ed Char } j hu 
} j = ‘ - ' 
ys ire la | i rizonta NOS ers ) However i cw \ \-t ve ¢ I tray x 
tion t ) o ) ut iter ( { 5 I 11\ lualit ( s ( ) t} 
vh tne tn i Ling t Vv ire wortny if i S \ ) ted 
ve tney irs Ve i \ Oe stead ¢ 1 Isua ili ofr tne Trait S exte ( ) 
I ee 15 _ ] y - n | } i os th . es 
} it I i ca ig ovens Ca yu¢ Stavs a Oss the to ca i 
situated i ) ling idjo reg t Wit ( as tne sid Walls oO thes: small trolley to ‘ ’ 1oOcK 
toundry ! les ni vith a capacit lurnaces as shown in Fig. 6 are sup may be attached to ) \ ssar 
, ' 1 - } semmhear ; ; t ] | 
40,000 pounds each and six with a ported by a numbe of massive cas iting ! Cast a lent ght 
' ¢ r Won se J “eee cme P | f ee : aoe , 
capacity of 30,000 pounds each hey ron posts, three of which are show place the crane t $sio 
are arranged in groups of five with in the illustration These posts art The scrap boxes, show Fig 9, are 
a separate stack for each group The anchored firmly 1 the floor and are employed for iaking th ire 
. 7 hand fired fro +} , | veernestsledl’ eptal vantinne i “a : ' ' : 
ovens are nan iread Irom the MaCK | vided with racxets near tne top \ numbe! 1 tt trucks sin ir t t 
I f | h lit ; | 
with soft coa The handling of fue 


S reduced to i minimum \ tine 
erection ) i ng continuous 
} ypper narrow t + hort mM ul | 
vid it the top wil extends back 
nt the rvens xr the entire distance 
The hopper ¢ provided vit dan 
penings opposite \ do 
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lICcK¢ oO} tine puts Ss ft mmpe 

th co throug] ~ t ) ) Ings 

the roof \ narrow eg g separ 
+ +1 , ; 

t's ( , 
+ ] ? ] 

( vens i l s to 
f)]] his S Op Vit ( i tur , l 
ind throw it to 4 Ore Ace ths 
< 

Duct Sta ; } 

The two 15-ton furnaces used for : ie 

meiting iron at this pliant are the or 


dinar ee , PIG PHI HARGE FOR THE FURNACE IS MADE UP IN A NUMBER OF IRON 
nary type, nasmuch th re . 
BONES WHICH ARE TAKEN FROM P 


: , # 
hand fire t the end th soft coal 
’ d at e en with Mit coa BY A JACK-LIFT TRUCK 
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small and medium sized castings which 


are convey ed 


round 


from 


sheet ste 


place to place in 


el containers mounted 


on small wheels The usual sequence 
Oot operations Ss observed, that is the 
castings first are tumbled in the hard 
ron mills, then annealed and _ after 
ward tumbled 1 the soft iro mills 
Formerly tne castings were lifted »\ 

ind from the containers and placed 
1 the mills Recently an »verhead 
trolley system was stalled which 
greatly facilitates th vork \ num 
er oOo! woode l rOxXeS nave cen co 
structed to be used with the trolley 
system hese voxes, loaded wit! 
castings, are picked up by a chain 
hoist and the contents dumped into the 
tumbling barrel. After the castings 
nave been cleaned the box nounted 
ym a hand truck is pushed in under 
the mill which then is rolled over 
and tne contents spilled yack ito 
the box Che ox is th take t 
a predetermined point, where it is 
mce more picked up by a hoist on 
the trolley and the contents dumped o 
the chipping and sorting bench 


ELY 
Pl 


BAI 


SHED 


ANCH 
AVRO 





D tI 


N 1) 


RAM 
BY 


AND 
ONI NI 


N 


R\ 
AN 


if served by a small ingenious typ 
of hoist, shown at the top center ot! 
the illustration, for handling the decor 


\ comprehensive and well 








9°. 9 
lighting system is provided t a 
tate the work when it is necessary t 
' . , 

work at night or tor an hour tw 
norning and ine during ti rt 
norning an eve ig during the ¢ 
Heat and ventilation s 
a large Sturtevant lan 

1ir through wet cloth’ screen ul 
forces it in winter through a la s 
of steam coils and then throug! " 
to all parts of the shop. On h lays 
the same apparatus with the except 

of the steam is utilized to 
Yel alt 

kK ri [ we? hl 

Electric current is supplied t 
Acme Power Co., Toledo, ut ti 
ympany maintains a complet tean 
| } + 
lant which can e itilized at 
short notice n Case the tside 

, 

power source should ye nter 
rupted or suspended Steam is sup 
plied by a battery of three 200-hors« 


Engi 
compressor made by the Bur 
rie Pa s direct stea ) 
ind so is a pump connected to 
vell which is used as an auxiliary 
ty water supply The sand s 
ited in the vard it one end 
nain yuilding s provided A 
irched tunnel projecting abov 
Hoor for its entire length 
terminating at one end it i 
stack ind it «the ‘ther ¢« . sy 
place During the winter a sm 
maintained in the fire pla pr 
the sand tron recez £ 

f Ry il & La. Wesley 


industrial furnace 
have 


ythices 


Bidg 


established thr 


Harr, 


{ 
1 

ul 
T ‘ 
a 
1OK¢ 
fir 
nre 


build 


] 
idl 


$23 


Depot St., Latrobe, Pa. will hav 
charge of the Detroit age icy al al 
so the Cleveland and Toledo districts 
Che Singer Kennedy Construction Co 
39 VW s St., Chicago, will cove 





l 4& ( ry 

' " } } | 
San Francisco, has been given tl 
cine coast ferritor 


ion, brass and ste oundries, B 
bem Steel Co., South Bethlehen 
ddressed th Philadelphia Fou 
mens association at its regular 

ing, Sept. 14. Mr. Shennan’s ri 
( vered recent trip through 

















Grinding Manganese Steel Cas stings 


Frogs and oA Produced from Accurate Patterns and Carefully Molded 


Ground Because Too Hard To Machine > 
—Wheels Are Coarse 


\NGANESI cast steel is 
used extensively in the 
manufacture of track equip- 
ment, as it is hard and 


tough which impart excellent wearing 


qualities \t present, however, most 


of the manganese steel railroad equip- 


While 


man- 


ment 1s street railways. 


fact that 


used by 


it is an acknowledged 


ganese steel frogs and switches are 


the most efficient for steam road serv- 


i cost is an item of the utmost 


ce, first 


importance This is why manganese 


trackwork is not being used extensive- 


ly by steam roads today 


Manganese steel is so hard that it 
cannot be worked with cutting tools 
and for this reason makers of man- 
ganese equipment are large consumers 
i grinding wheels In the plant of 
the St. Louis Frog & Switch Co., St. 
Louis, grinding wheels are used ex- 
tensively. Notwithstanding the great 
care exercised in making the patterns, 
preparing the molds, and setting the 
cores for these steel castings, they 
must be finished by grinding. The 


inanufacture of this equipment involves 


grinding of a semi precision nature 


from the time the castings come to the 
grinding room until they are ready for 
inspection and shipment. 

After the castings are shaken out in 


FIG. 2—CROSSINGS ARE GROUND ON A PLANER EQUIPPED WITH A SPECIAI 


BY F. B. JACOBS 





FIG. 1—FINISHING A LINE ON A 
SWITCH MATE WITH A PORTABLE 
GRINDER 
the foundry, they are annealed. Man- 
ganese cast steel, unannealed is too 


track work. 
are 


hard for In annealing, the 


castings raised to a white heat 


767 





Annealed Before Grinding 
Grit i in Hard Grades 


ind quenched in cold water he tank 
used tor this purpose is 10 feet deep 
ind of ample Capacity to issure in 
adequate supply of water at the cor 
rect temperature Che next step is to 
straighten the castings. This is accom 
plished by heavy hydraulic presses. The 
operator uses a straight edge to try 
his work. 

[Ihe machine shown in Fig. 2 is a 
Cleveland open side planer equipp 
with a grinding atiachment for track 
work. The work m this case is a 
crossing for a _ street railway One 
end of the crossing is strapped to 
the platen while the other end is fast 
ened to an outboard pport which 


travels over rollers r} 


purpose ol 


his support 1s to take the overhang 


strain which might pull the platen off 


its ways 


he picce is first carefully aligned 
so that the part technically termed 
the “line,” which is the depression in 


which the wheel flange runs, travels 
straight under a given point as the 
platen travels back and forth Chen 
the top of the rail is ground off true 
and flat. This grinding is done wet 
The wheel used is maxf, 18 inches in 
diameter, 2\%-inch face, 2-inch hole, in 


8 grit, M grade run at 1200 revolutions 


per minute. This results in a peri 





. GRINDING HEAD 
































FIG CROSSING ASSEMBLED 
pheral speed of 5654 feet per mim 
In this operat the work _ trave 
; , ’ 


under the wheel a sp 


Y 
pet 


removed 





minut¢ 


DY 





of cut for each pass over the 





} 
vcing 





l, the nex 


groun 


the line Lhe 


\iter the t 


t grind out 


t } 
Op 1S 
I 





wheel employed is trued to 


and fed down to 






’ the work. The wheel used is maxt, 18 

inches in diameter, 114 inches thick 

The grit and grade is the same as that 

£ 4 " j pl 1 for st aa 

ol l¢ \ eel employes ror Surfacing 
One-eighth inch is allowed for finis 








ing. With the line ground out, t 

crossing is reset and another top and 
line ground and so on until all fow 
rails and lines have been finished. Th: 





i shown in Fig. 2 is 12 feet 





crossil 






long and the-grinding time for finish 
ing the rails.and lines was 10 hours 
Grinding the lines is an_ exacting 































FIG. 4—SWITCH TONGUES ARE 
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operation because where they cross, 





one cut must not be deeper than the 
other This is because in going over 
the crossing, the flange of the car 

travels the bottom on _ the 


toucl 
decided jar experienced when a 


bearing directly on the rail face goes 





over the gap in the crossing. Gages 
are using lines and in 


in grinding the 


cases where tthey do not meet exactly 
at the crossing, that is where one line 
is a few thousandths of an inch below 


the other, the dithculty is remedied by 
r work on 


the 


grinding out by hand. Othe 


this crossing consists of grinding 


ends square and removing any irregu- 


larities on the surfaces where the fish 


plates bear. These are hand grinding 
operations that do not differ from 
similar operations on _ other track 


equipment that will be explained later. 





GROUND 





1 Ae ; 


s 




















ENDS OF SWITCHES ARE 





SWITCH BASE 








- i 
is 
GROUND TO FORM A SQUARE BEARING 


\nother crossing of the angular 
tvpe, Fig. 3, for steam roads_ has 
manganese inserts at the crossing 


being ground with a 


+} > 
As the 


the crossing is assembled on 


lines 


ints, the 
1 grinder illustration 


1IOWS, 
the 


the floor, various parts being held 


in place by heavy clamps. Later, th 
nsn plates will be yolted in place as 
these members hold the crossing to 

The mat Ine ised 1or t Ss 


1 1 
| with 


juipped 


having 

nation grit, I grade, oper 
results 
4712 reet 


} 
Snows 


- | ‘ 
revoiuluons a 


a peripheral! 
As the illustration t] 


suspended by a Chain 


minute 


noist 


grinder is 


By this means the operator is enable 


to set it at the proper height. The use 
of the hoist expedites production as 
the operator can give his entire at- 
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wheel as he 


+] 
tne 


tention to 





guiding 
to support the compara- 
All the hand 


1 the company’s plant 


does not have 


tively heavy grinder. 


grinders used i 


are suspended in this manner. The 
manganese sections ground are 3! 
feet long \pproximately ‘%-inch is 
removed and the grinding time for th« 
four sections is five hours. 

The part shown in Fig. 6 is a 
switch base In finishing switches, a 
number of interesting grinding opera 
tions are involved The operation 
shown in Fig. 5 is comparatively 
simple as it consists solely of squaring 
the ends Che grinding is performed 
with a portable grinder built by the 


company, equippesr 


| with a maxf wheel, 


12 inches 1 diameter, 2%-inch face 
with a 2-inch hole, in 8 grit, R grad 


drive it 1800 revolutions a minute 
[his gives a peripheral travel of 5653 
feet per minute For this operation, 
stub wheels are used. The new wheels 
are 18 inches in diameter and are used 


in surfacing the tops of rails, as prev- 


iously described The surface ground 
is 6 x 9 inches. Three ends are sur- 
faced on each switch, the production 
time for one switch being one hour. 


\pproximately s-inch is removed 


from each end 


TI 


sists of grinding out tl 


1€ operation shown in Fig. 7 con- 


floor, heel and 


circle where the switch point fulcrums. 
The ground surface is plainly shown 
in Fig. 6. The machine used is a 
radial drill equipped with a special 
grinding wheel head. The wheel used 


s alundum, 5 inches in diameter, 2!4- 
h face, in 16 grit, N grade, equipped 
vith a lead center carrying a 1 x 8 


left-hand thread. This wheel operates 
at 1800 revolutions a minute. Grind 


is performed both 


with the periph- 


( nd the face of the wheel As 
the tace of any grinding wheel is con 
Pp tively slow cutting when compared 





FIG. 6—MANGANESE STEEL SWITCH BASE 
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SEAT FOR THE 






SWITCH 


TONGUE 


with a wheel that cuts on its periphery 
only, the grinding operation is some 
what slow In removing approximate 
'y Y-inch of stock the grinding tink 
is four hours. This is a semi-precision 
operation as a good fit must be formed 
ior the head of the switch point. Gages 
are used in determining the correct 
dimensions. The wheels are economical 
in operation, however, as they can b« 
used until they are approximately 1 
nch_ thick Several of these wheel 
stubs are shown inthe right background 


FIG. 7—GRINDING THE SEAT FOR THE SWITCH TONGUE 


IS 


FINISI 








IED 





WITH 


A S$ 








of Fig. 7. For nishing inside of the 
louble end « the switch base where 
the fish plates bear, a small wheel on 
an extension arbor 1s used Chis opera 
tion is illustrated in Fig. 8. The ma- 
cl Ihe used iS a | » portable electric 
grinder, equipped with a safety wheel, 
4 inches in diamet l-inch face with 
a1 72%-inch_ hole 1 20-36 combination 
grit, 1 grade [This wheel is run at 
1800 revolut S a minute which gives 
a peripheral speed of 2261 feet per 
minute In t operation shown, ap 


PECIAL WHEEI 






































































770 


proximately 2 


Square feet of surface 


are ground, removing 1/1l6-inch. The 


grinding time for this operation is one 
hour For grinding the open ends 


larger wheel can be used, the 


crinding time is materially reduced. 


on switch mates, that 1s 


which the wheel flange 


ish-ground by hand, as 


shown in Fig. 1 The machine used 
grinder 


10 inche S 


with a % 


portable electric 


yped with a safety wheel, 


n diameter, l-inch face 


hole, in 20-36 combination grit, 


operated at 1800 revolutions a minute 


vf 5654 feet 


gives a peripheral speed 
The 
\pproxt 


out Th 


Spt ( d 


per minute. line 


ground is 12 feet long. 
ground 
this 


switch 


l 64 inch is 
for operation is 
lhe 


ground = on 


grinding time 


mates al 


hours 


the machine 


1 
lOUSI\ 


shown in Fig. 2, where the same 
\ eels ire used as previously de 
5 r in grinding the crossing 
Switch tongues, namely the movabl 
rt or s tches, require i numbe o1 
vy opt rations be Lore the \ ar 
] place | 1¢ yper ito snow 
Fig. 4 consists grinding the sid 
Phe machine used is a U. S. portabl 
electric grinder « | pped with Satet 
vheel it inmcnes liametet ] 
ict wit i inc hol 20 
col ) ition grit 114 grace drive it 
1800) revolut Ss a minute imparting 
pie il ced I 5054 leet De 


ra 
7 a 


IL-FIRED furnaces f nel 
n nterrous metals a not 
used as widely in Germar i 
they are nm the | n ted states 
Many German foundrymen s cling t 
the outw n belie that s npossib 
to produce as good a quality of meta 
with the ) red turnact is with a 
coke furnace This is du partly t 


he tact that in Germany the foundry 


men have been accustomed to the work 
ing of the coke furnace since remote 
times \t many German technical 

hools, however, courses are now be 


provided for the purpose of train 


men so tl they shall be thoroughly 


liar with construction and work 
f oil-fired melting furnaces The 
results are tained in those works 
where the owner managers, toremet 
and furnacemen are all interested in th 
method of ng 
Coal-tar « is treely used in Germat 
Abstract ot paper read | re the Ass it 
(jermat Nonfert s Metal Founders rt 
Oberingenieur Kuenscne is chief eng 


he D 


retsche Oelfe 
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FIG, & A SMALL WHEEL IS USED FOR GRINDING IN CONFINED PLACES 
te lo fit a tongue in a swit terial cannot be worked by the 

takes approximatel four hours o n ods. As practically all t ypera 
grinding Both sides as well as the ons involved are of a manual tur 
top and bottom must be ground. Also t 1S apparent that the tabor s . 

e tulcru s smoothed so that it n important item For this reas 
nakes 1 Ire I the switch The parti ilar attent . c g ’ 
tong show! Fig. 4+ is 6 feet long tion of g ding wheels, as p 

| approximatel} of metal is tting wheels would proy 1 losing 
ren n grinding vestme The St. Louis Frog & 

The toregoing stitut the pri Switch Co lso 1s a large p uce 

yal inding Operations in t manu ot manganese ste stings for the 
tactur quipment I s ling purposes, principally for sates \ t 
vt mal! ( s one t t relies 15 tons of manganese steel are po l 

10 & gy W els as the ma daily trom the furnaces 


German Furnaces Fired with 


BY OBERINGENIEUR KUENSCHER 


f ype im tuel oil wh 
t oh pric owing t the low 
rate excnange The spe il advantage 
ot ¢ nonferrous metal furnaces 
with tar oil is that with perfect 
combust the excess of air is reduced 


to a minimum. Oxygen and sulphur ar 


the met vuunder’s worst enemies. Wit! 
1 hring properly employed the melt 
ng los unquestionably 2 per cet 
less than th coke firing It is 
cour sé res ed tha 1 good o 
contain d and water s used Ord 
nary ul should not contain ! 
than 1 cent of water and only 0.2 
per cent ther impurities Coal-tar 
il of g quality now costs 110 to 
130 marks ($1.16 to $1.39 per 100 
grams in Germany, while coke costs 40t 
+0 nark ($0.57 to $0.62 ) pe 100° kilo 
grams. | tain a comparative estima 

t costs K ver, it 1s not enough t 
compare the cost f fuels \ccoun 
nust be taken, in_ the rst i 
the small melting loss, as well a 
the ot} t al i 1 econon 


ar-(Q)i| 


adv intages derived tron oil I 

\ good mixturt f e fuel w 

i Ss essentia I ~P t mpous 
Fig. 1 shows an approved burne 

e vortex principl This v eX 

, xluced by the tangen i \ 

" nt the mixing chambe Th 
suing oil jets ire 1uent \ t i 
ind are atomized and mixed by t 
rotary motion into a ne vap 
itomization with thie ner ius 
good burning mixture t Ss f 

I ¢ { the burner Part cles Tt 
vhic rush outward under the influen 
t xpansion, are f d against the 
cone f tie flame \ the idde i 
vh 1 escapes in i la torm 
rect ] near velocit I thie i Ss i 
diminished by the vortex, and the ig 
tion point is thus transferred to close i 
front f the or ( . 4 10 
this means a tan-shaped flam 
moderate powe s uined. The burner 


is worked by blast air with a _ pressure 
of 400 to 600 millimeters water co 


Fig. 2 shows a- stat 
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furnace in which the vortex principle lishments producing automobiles, ager 
+ f/a/7e vVorex a See, ak 
is employed. The tangential entry of ee cultural implements and_ ve 


the burner and the spiral upward move electrical apparatus and machinery 








Study of 25 representative plants 














ment of the heating gases are clearly { 
. ' . . th foundr 1) 1) hine cho; mane 
shown. Stationary melting furnaces are the foundry and machine op ind 
, é : trv sl} od the following results ) 
made for a crucible capacity of 30 to try showed the ving result 
150 kilograms, and tilting furnaces tor chine im male common labor, 47 
a crucible capacity of 100 to 800 kilo- cent; declin« : ner Mae id 
-_ . 31 per cent; cline in all classes 
grams. The duration of melting 1s, 1 per cent; de . ae Classt 
; ’ : : women employe 64 per nt; averag 
according to the size of the crucible, en a ed, reacting 
: ae ; , decline, 36 per cent Skilled lab 
20 to 45 minutes for stationary furnaces ; ae 
— = ‘ iin theretore suttered the least 
and 35 to 110 for tilting furnaces. The 
- \n interesting feature the s 
oil consumption fluctuates between 8 and ; . 
> e at . 1 . . Is that hourly earnings ot those 
12 per cent of the yield, in kilograms a ee ; 
ployed in these 25 shops declined but 
hile with crucible f —s ~ igre ; 
While with crucible furnaces the heat 6 per cent while t ow 
ing of the bath is effected indirectly, in earnings was 17 1 
melting furnaces without crucibles the 
operation of the flame is direct. It is Hoosier Ik ' Knd 
only with this method of working that “i 
Talrg€/977Q/ AQMUSSION Century of Service 


the chemical advantages of oil firing 


Sve/ 

















can be fully obtained Fig. 3 is a Just 100 years ago Seward & Co 
diagrammatic representation of the heat- Bloomington, Ind., was organized to 
ing of a furnace without crucible utiliz make iron castings, and the same firm 
ing a spiral movement of the heating has been continuously in business tl 
gases. This method is distinguished by ever since It is probably the oldest 
a flame which circles over the metal business in the state w h has co 
bath. The burners are so. arranged tinued under the sai firm nan 
that a “circular vortex” which returns by direct descendants t san 
within itself is produced over the metal imily for 100° years Ch USI 
bath, and this effects a good combustio1 vas started by Aus Seward ‘ 
f the heating gases \ fire ring con settled in Blooming Sept. 14, 1821 
sisting of heating gases is formed at ind immediately — s¢ » a log ADI 
the outer circumference t the surtact shop near the public square \ bri 
f the metal bath, and the movement FIG. 2—TAR-OIL FIRED CRUCIBLI uulding, a part of which still is stand 
f these gases is retard 1 by centrifugal FURNACI i — itterward was erected 
force. This retardation effects a pe rfect } i — , . “i , “me SEmNe Ste The concern has pass 
<aER : heated, so that the melting hearth and through the hands for four go 

combination of the carbon particles with os meee omen Cueielie tot Th — 
' , | asonry at! oroughly ho I and is now conducted by Fred and 
the oxygen of the combustion air and a — : ; , 

: charge is inserted gradually in order t \ustin Seward, graduates of Indiana 


neutralization of the flame is produced : : 
Pais : Pp avoid cooling the furnace too much, and university 
The heating gases are set in motion only ¥ — ' , , 

hese covering materials, such as_ charcoal, 
y the introduction of further quantities 


The Metals Coating Co. ot Amer 





; : salt, etc., are employed to protect the & ca 
of heating gas toward the center of the ceface of the metal bath. ee recently removed to a new plant at 
furnace, and they escape under pressure without crucibles are built for a capacity bie North Third street, Philadelphia | 
through the outlet of 150 to 2000 kilograms. The duration This company formerly was located 
For melting nonferrous metals it is of melting is. according to size. 40 to Woonsocket, R. I., and Boston, Mass 
desirable that the furnace should be we 130 minutes, and the oil consumption . 


5 to 8 per cent of the weight of metal 





melted, according to the nature of th 











alloy. 
























Shows Heavy Decline In eee 
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| chine shops, including establishments S/o/me 


making foundry and machine’ shop 











Foundry Employment 


products, dropped 45.8 per cent during 


the full ye from June, 1920, to June, 





1921 ,according to a survey made by 
the National Industrial Conference 
board, New York, just made public 





The report sets forth that the figures 


Ail voriex ase ; we 
are based upon statistics covering 625 
establishments, the same _ being ob 


tained entirely independent of govern 





ment or other surveys, and are the 

















result of the boards own investiga . 
. FIG 3 rAR-OIL FIRED FURNACE FOR 


FIG. 1—DETAIL OF TAR-OIL BURNER tions It also is pointed out that the MELTING NONFERROUS METALS 
BUILT ON VORTEX PRINCIPLE report does not include shops or estab WITHOUT CRUCIBLES 






































Fig 


1—Induction-type Mold for Centrifugal Casting of Steel Tubing. 


Right), and With it, Into the Spinning Bench 


The Metal is Melted in the Mold Which is Then Placed in a Sheath (Fig. 2 at 


Melts Metal For Pipe in the Mold 


Centrifugal Casting Process Developed by New York Inventor Uses an Electrically 
Heated Mold—Aluminum Tubing Made by This Process Which 
Will be Developed for Casting Steel 


EVELOPMENTS of a revolu- 
tionary character in the cen- 
trifugal casting of pipe have 


resulted from investigations 
carried on by Leon Cammen, 
Cammen Laboratories, 42 West 
lhirty-ninth street, New York, and 
which are covered by basic patents just 


issued to him. By Mr. Cammen’s proc- 


ess, the metal is melted electrically in 
the same mold in which it ts cast In 
other words, the mold is an electric 


furnace as well as a mold. Castings 


have been produced successfully by the 
new method at the Cammen Labora- 
tories and the process has been dem- 
onstrated commercially. In discussing 
the field for pipe produced centrifu 
gally by his method, Mr. Cammen has 
set forth his expectations of the large 
extent to which his process will be 
employed for producing steel pipe 
“It is impossible at this time to 
foreshadow the entire field for centrifu 
gally cast pipe,” said Mr. Cammer, 
“but it is wide. Pure aluminum, for 
instance, does not cast well Recently 


BY E. C. KREUTZBERG 


plicable to production of this product.” 


In commenting on the status of the 
art, Mr. Cammen stated that the proc- 
ess of casting centrifugally is. old, 
having been employed extensively for 


producing articles of wax, chocolate, 


lead, etc., but that its application to 
metals having a high melting point is 
a development of practically the past 
eight years Tests of the cast iron 
pipe produced by the de Lavaud cen- 
trifugal process, of the centrifugally 


ast piston rings and engine cylinder 
Stokes Cast- 


the 


ings produced by the 


Ltd.., Mansfield, 


centrifugally copper 


England, of 


Mews, 


cast bands pro- 


duced by the Georg C. Clark Metal 
Products Co., Detroit, and of the cen- 
trifuvally cast tubes made by W. H. 
Millspaugh, Sandusky, O., says Mr. 
Camn prove conclusively that the 
centrifugal method of casting 1s capable 
of producing tubing of high excellence 
The methods heretofore employed, how 
ever, Mr. Cammen holds, are not sur 


and do 
the 


able to 
admit of a 


production, 
full 
the 
has 


quantity 


not realization ot 


potentialities of centrifugal casting 


principle as it been developed. 


“The 


the Cammen process of centri 


particular feature tl 
casting commercial,” said Mr. 
“is that, 
outside 


instead of melting 


and pouring it into 


the metal is melted electrica 


mold and then subjected to 
ning process. In other wor 
process, each mold is a litt 


furnace in which the meta 
melted and then spun int 
Where the metal is melted 1 
side furnace, the main difficult 
ing tubular goods lies in 
dency of the metal to chill, 
when it strikes the comparat 
mold In order to obviate 


culty the mold must be prehe 


is accomplished electrically in 


men process in the same w 


} 


melting of the metal 


The equipment employed in 


is designed not only to afford 


ay as 


1at makes 
fugal tube 
Cammen, 
the 
the 
lly in 
the 


metal 
mold, 
the 
spin 
Is, in this 
le electric 
1 first 1s 
tube 
out- 
mak- 


) a 
n an 
y in 

the 


especially 


ten 
ively cool 
this 
ated 
the 


difh 
This 
Cam- 


the 


is accomplished 
this 


pre cess 


thorough 


control of the temperatures, but also of 


the composition of the metal. 

the entire process has been w 

to operate automatically.” 
The 


centrifugal 


type of furnace on 


casting mold is 
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we produced some aluminum tubing by 
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FIG. 4—EXPERIMENTAL SPINNING 
FRICTION FROM 

For larger sizes, it appears better 
to melt the metal and heat the 
mold by passing a resistance current 
through it and the lining. The selec- 


tion of the type is a matter of judg- 
ment in each particular case. A mold 
of the induction type is illustrated in 
Fig. 1. It essentially of a 
refractory tube, B, surrounded by a cop- 
per tube spiral, C, through which is sent 
a high-frequency current of approximately 
6000 volts at 11,000 cycles. A constant 
stream of cold water is sent through the 
that the exterior of the 
mold may be kept cool. When it is 
necessary to protect the refractory from 
the action of hot metal, an auxiliary lin- 
ing, A, In order to enable the 
mold to the due to 
spinning, and to protect the copper tub- 
ing from possible injury in the spinning 
bench, the entire mold is enclosed in a 
sheath, illustrated in cross-section in Fig. 
2. The design of the molds embodying 
the resistance principle is illustrated in 
Fig. 3. 

Metal is charged into the mold in the 
cold bar of the desired an- 
alysis and weight. It is contemplated 
that when the process is adapted to a 
tonnage production basis, hot bars will 
be charged immediately after they have 
been cast from open-hearth, crucible or 
electric furnaces, thus retaining their 
original heat. Where a cold bar is 
charged, the mold is placed on a rack 
and the electric current applied until 
the metal has been thoroughly liquified. 
During this stage the mold is turned 
continuously in order that the metal, 
as it softens, may not have a pro- 
longed contact with any portion of the 
lining as this would result in damage 
to the 


consists 


tube in order 


is added. 


withstand stresses 


form of a 


mold. 
Requirements of Spinning Bench 


From the rack the mold is trans- 
ferred to the spinning bench. The 
latter is of substantial construction and 
must be erected on a solid foundation, 
since a amount of vibration 
would prevent the production of perfect 
tubes. The bench is of heavy steel 
“A”-frames spaced 2 to 3 feet from 
each other. Through these extend 
three lengths of steel shafting, 2 to 3 


great 


BENCH. 








THE TUBE IS ROTATED BY 


THE ROLLERS 


mold is 
lifting 


inches in diameter. The 
placed in the spinning bench by 
the top shaft, and the mold is spun by 


contact with friction wheels mounted 
on the shafts on 8-inch centers. The 
shafts may be adjusted by means of 


set screws located in the “A”-frames. 









































Great care is observed in keeping the 
a % 
Fo Me 
t + 
= ef Ak -#. 
| 
7 *: = 
FIG. 5—SPINNING BENCH, FRONT VIEW, 
SHOWING THE A-FRAMES THAT 
CARRY THE TUBE MOLD AND 
SHAFTS WITH THEIR FRICTION 
ROLLERS 
shafts perfectly aligned, since, if the 


axis of the mold does not coincide ex- 
actly with the axis of rotation, the cast- 
ings will be thicker on one side than 
on the other. 

The spinning varies for 
each metal and each size of tubing and 
must be Exces- 


speed of 


determined carefully. 


773 


sive speed in spinning alloys of metals 
having widely different specific weights, 

the 
would re- 


may lead to segregation. In case 


ot bronzes, for instance, it 


sult in a higher tin content near the 
center than at the periphery. The 
length of spinning time also is de- 
pendent on the kind of metal and the 
size of the tubing 

rhe time of spinning has an impor- 
tant bearing on the lay-out of the proc- 
ess. For instance, if it requires a to- 
tal of four minutes to transfer a mold 
from the rack to the spinning bench, 
to spin it and to withdraw it in order to 


the rack 
supplying 15 


make room for another mold, 


must have capacity for 


molds an hour. If it requires one hour 


to bring the cold metal to a liquid 
state, therefore, the rack must have 
capacity for 15 molds. 

The principal investment in produc- 


ing tubing by the centrifugal method, 
Mr. Cammen says, is in connection with 
the 


current 


equipment for generating electric 
the metal. It is 


figured that to melt one pound of steel, 


for melting 
about 1 kilowatt per hour is required, 


starting with cold metal. For a 10-foot 


tube, with an internal diameter of 2% 
inches and an outside diameter of 3 
inches, weighing about 7 pounds per 


foot, generating equipment of 70 kilo- 
The size of the total 
electric equipment, there- 
fore, is determined by the amount of 
current that will be consumed at 
time, and this factor is directly related 
to the capacity of heating rack, and, in 
turn, to the capacity of the spinning 
bench. Incidentally, Mr. Cammen fig- 
ures that the total cost of producing 
steel tubing by his process now is 
6% cents per pound at the most, not 


watts is required. 
generating 


one 


including selling expenses. 


Must Machine Linings 


The selection of materials for the 
linings of the mold is a matter of great 
importance. Where the resistance prin- 
ciple of heating is employed, it is neces- 
material, like 


Electric 


sary to use a conducting 
graphite, for the lining. 
rent is applied to the conducting 
ing which thus may be brought to any 
desired temperature. Where the metal 
attacks the when graphite 


cur- 
lin- 


lining, as 








— — — 





FIG. 6—CENTRIFUGALLY 


CAST ALUMINUM TUBES 
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is used in casting steel tubing, an aux- 
iliary lining is provided for protective 
purposes. For instance, a zirconium 
oxide wash may be used over a graph- 
ite base. A investigation has 
shown that when the induction princi- 


careful 


ple is employed, a properly prepared 


lining made of zirconium oxide, with 


or without binders, stands up under re- 
peated meltings and gives a smooth 
surface not subject to excessive spall- 


The inner and outer circumference 


ing 

of each section of the lining must be 
strictly concentric as otherwise the 
castings will not be of uniform cross- 
section Such a strict concentricity 


cannot be secured in the kiln. There- 


THE FOUNDRY 


fore, in making the linings, it is neces- 
to select a material that can be 
reamed or ground to exact dimensions. 
Graphite can be machined and _ zir- 
conium oxide ground. Another mate- 
the induc- 
employed, is calcined 


sary 


rial which is suitable when 
tion principle is 


magnesia with which a binder, such as 


tar, must be used. With this material 
it is not necessary to bake the lining 
in a kiln as the heat of the first melt 


supplies all the baking necessary. 


Cleaning Interior of Tubes 


\ device has been developed for 
cleaning off the inner surface of the 
tubes, since it is on the inner surface 


t 
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that the impurities and imperfections 
appear in a centrifugal casting. This 
device, in effect, is a lathe with a great 
distance between centers. The tube is 
held in what corresponds to the tool 
holder and the tool itself is somewhat 
like a shaper tool. It is 
a large bar 


mounted on 
through 
the tube at high speed, thus cleaning 
the 
of time. 

Mr. Cammen has optioned the plant 


which is drawn 


inner surface in a small amount 


of the Metal Alloys Co., Elizabeth, 
N. J., and, with his associates, will 
employ his process there for manufac 


turing aluminum bronze tubes of all 


diameters in the near future. 


1y in Brass Founding 


adi = F 
rhe following formula will be found 
suitable for the purpose st l 
P 
Copper... imkewcnnw aaiie 86.50 
BOE seticie we dean a ee 11.00 
Ee wicaekas Poe eee ee 2.00 
30% Manganese copper.. 5 
Melt the copper under charcoal, whet 
clear and limpid add the manganese 
copper, stir, follow with the tin 
R commend Ch tee iM 
recom meé Zia \, aries 5 u 
n iD 
i« 4 D » 
Valve Patterns 
iH ex} d reat troul 
N s stand 
; OU f } Per 
i I] every meth 
j e di 
75 per Hi 
} } f ) 1k 
“ 
é j / ; 
1) ; ih 
, 
1s uara md 600 p 
, P 
' 
f) 
0-pbound ; 
‘ i i 
fis , ‘ 
} ¢ ’ 
, , 4 ‘ 
} “ue 
ll 
; same fa cf ! Hi) Pol a ; 
i pe h i f d ( 
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one standard composition we would be in 
a much better position to offer helpful 
suggestions than at present when the 
scrap will vary exceedingly in composi- 
tion, and there are many kinds of scrap, 
and particularly war scrap that is entirely 
unfitted for casting pressure goods. As 
different grades of brass have been used 
and every possible method of molding 
and gating them has been tried without 
success, it would appear the fault of the 
rejections is not in the metal but is in 
the design of the this 
nection we make the suggestion the pat- 


valves. In con- 


terns be carefully overhauled, as_ the 
walls of the valves are likely too thin 
to withstand this pressure A slight 


thickness added to the metal might cor- 
rect the difficulty such good 
results from a production standpoint that 


and give 
the extra weight of metal would be com- 
pensated many The then 
could be run with the regular work with- 


times. valves 

out difficulty. 
Evidently 

with the patterns, and this defect necessi- 


there is something wrong 


tates the use of high grade alloys in 
order to minimize the loss from leakage. 
The following alloy if carefully melted 
under charcoal can be relied upon to 
hold the pressures 
Pressure ResistinG ALLoy 
Per cent 
Copper 89 
a. secu te Mawkiaieds . 6Y% 
Zine es . ° o° . 2 
ee a ae er ee 1'4 
SE ian kck task saesuveneenaeun l 
Run a trial he s alloy and test 
valves lt a rge portion ot 
( re leakers, it 1s a waste of time 
( 1« \ patterns as at pres- 
it mad 
a. ny Ty C 
Noiders anda riuxes ror 
Use With Aluminum 
We would like t tain a little in- 
mati thou uminum solders and 
uUVCS. 
An aluminum solder used extensively 


s known as Richards aluminum solder. 
following composition 


Per Cent 


eer 63.00 
Zinc 31.00 
Aluminum 3.00 
Phosphor tin 3.00 


solder suggested by the bu- 


Another 


reau of standards has the following for- 
raula: 


‘ ; 
Per Cent 


Tin 81.00 
Zinc 9.00 
Aluminum 5.00 
Phosphor tin ........ 5.00 


A flux sometimes used for soldering 
aluminum has the following composi- 
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Ounces 


ME. Sea e et cien abe ce 40 
SE ee ee el 40 


NE WMI: nvicccccscracss 10 
WEEP ek scacaah onecakwwK 10 
Melt the tallow and resin together, 
remove from the heat when they are 
set, but soft, stir in the water and 

the zine chloride. 





Causes of Porous Spots 

We when 
polished must be flawless, but are having 
difficulty in getting them perfect. After 
they are polished clusters of small holes 
will be exposed on the top surface of the 


latter being shaped like a 
The alli y ts 


are making castings which 


casting, the 


small dome with flat top. 


copper 83 per cent; tin, 3 per cent; sinc, 
12 per cent, and lead, 2 per cent. Just 
before stirring the metal, a piece of phos 
phorus-copper the size of two navy beans 
is added. The same type of pits some- 


times are found on the bodies of faucets. 


lhe casting is shaped like a pill box 


cover with deep sides and rounded cor- 
ners. The flaws show as small porous 
holes on top, but are not uniformly dis 


tributed, being clustered in one small 


area, in the case of the sample submitted 
The difficulty is not caused by porosity 
the inattention 


melting. caused by 


inherent in metal due to 


while It is largely 


the green sand core which is not suffi- 
ciently permeable to the gases developed 
by the hot metal. Use a 
drag, composed of sand with a large per- 
centage of Ram the drag 
thoroughly around the sides of the cast- 
ings, but lightly the Never 


allow hot sand to be filled in when ram- 


facing on the 
sand 


new 


over cores. 


ming the drag. We would be inclined 
to omit the phosphor-copper addition in 
the case of this alloy; it should not be 
necessary. In one spot a grain of sand 
has cut entirely through the casting. It 
will be necessary to have clean molds 
Sharp sand must not be used as parting 


The gates and sprue must be perfectly 
clean. A well burned mofding sand will 
cause the defects shown by this samplk 
casting, as the sand grains have beer 
disintegrated by the heat to a dust which 
fills up the pores in the mold, and hold 


! the gases 


1 
IACKN 


Brass Mixture for Use in 


a ¢ cn a al 
Spark-Gap Spheres 
or? es fe ‘ : 
We wish ! wt 4 =] ispheres 20 
hi , F j a 
j thick j , phi vl 
made into p t i used 
l aed p 1 ¢ } jit te ; 
voltage Jt 4s s l nad na 
uch as brass hat wil 1 per ; 
at th ] f r 
pir ] I S. “eu, j ; J I 
readil md 46 { ntly hard ? 


and 
obtain 
is desirable te 


a_ polish 


order to 


not easily scratch In 


nonarcing qualities it 
have an alloy containing 
per cent 


Electrical conductivity ws no obvect Your 
will be valued. 


at least as much as 50 sinc. 


suggestions 


An alloy of copper 50 per cent; zin 
50 per cent can be cast provided a little 
aluminum is added. However, the metal 
will be weak and easily broken as the 
zinc is too high for thé ypper con 
tent. To the alloy of 50 copper, 50 
zinc, add about 2 ounces of aluminum 
per 100 pounds This w make 
the alloy run easily into the molds. It 
is possible that it will be t ard t 
machine well, also that th fracture 
will be mixed golden and greenish, and 
the metal weak. The addit f 0.25 
per cent magnesium will correct tl 
mixed fracture, and will produce a steel 
like fracture; but the all will still 
be rather  brittl Fifty per ent of 
zinc 1s too high for a copper alloy, that 
is an alloy in which the copper content 
approximates that of the zing 

\ better alloy would be th following 

STRONG NONARCIN ALLOY 


Copper 55.50 
Zine 43.00 
Iron 1.00 
Aluminum 0.50 
Add the iron in the form of. ti: 
plate to the molten copp then add 
the aluminum, lastly the zin 
"% . 
Formula for Monel Metal 
Wwe will appreciate your sendir t 
the formula for monel tal ~ 
Monel metal is not made to a f 
mula. It is a natural all originall 
obtained from the S l ict | 
( d Monel met 
n the makers t 
t to make casting nel metal 
rap can be purcl open 1 
ket. The navy sx 
st : 
M M » 
P ( 
( PDErT “wx 
Nickel M) 


An analysis i 
he llowin 
Mo» Meta \ . 
| ( ‘ 
( pper 70 
Nickel OS.00 
Trot re 
Manganes ? 
Other analyses have s t pres 
ence f silicon and lead 1 con 1a . 
tter left out of ar I tal The alloy 
b¢ made by ollow o ¢ f t} a 
mulas given 








Loam Molding Presents Difficulties 


An Application of Common Sense Methods Based on Practical Experience 
Rather Than Scientific Knowledge Solved an Apparently 


Hopeless and Unsatisfactory Situation 


N the concluding para- 
graph of a _ recent editorial 
appearing in Put FOUNDRY 
it was stated that while an 
accurate and _ scientific knowledge of 


1 


sand, at least in its 


desirable 


ipplication to the 


foundry, 1s and eventually 


will be as common among foundrymen 
as inalysis of iron has come to be, 
in the meantime, an application of 


common sense will help to eliminate a 


great deal of the loss due to unsuitable 


sand or to sand that has been im- 
properly prepared on the _ foundry 
floor. 

This statement coincides with an 


experience | had upon assuming cl 





BY GEORGE BOYS 


molding sand employed, but none of 
the men _ heretofore engaged had 
seemed to appreciate that factor; or 
ir they had recognized it they had 
failed to take any steps to change 
cr improve its condition. It was 
almost impossible to dry a large core 
properly owing to the clayey charac- 
ter of the red sand This sand to 


the touch seemed to be impregnated 
with an oily substance and was so 
heavy that it felt like clay mixed 
with lead 

We stood and watched the chippers 
cleaning the core out of a 40-inch el- 
bow and I noticed that the core was 
burned like a rock, entailing an en- 

















A 





ie 
FIG. 1—THE OUTSIDE OF ONE OF THE 
LOAM MOLDS PARTLY RAMMED UP IN 

THE CASTING PIT 

of the foundry of the United States 
& Cuban Allied Works Engineering 
Corp., Havana, Cuba, a few years 
ago Che works superintendent con- 
ducted me around the plant = and 
pointed out many things which were 
causing trouble. He was not a prac 
tical foundryman and since he was 
forced to rely on his men tor informa 


tion on the subject of defective cast 


ings and since these alleged reasons 
emenating from different men _fre- 
quently were of a contradictory char- 
icter he frankly admitted that he did 
not know what to believe. Of course, 
he had theories of his own, but lack- 


erience hy hesitated 


ing toundry ex 
to put them into practice 

He felt that the cause of most of 
their troubles could be traced to the 


examine it more closely and _ dis- 


covered that it had been bound around 
with strands of wire about every three 
the strands 


cracked 


Between 


had 


inches apart. 


of wire the loam and 
curled. 


I was told that it was impossible to 


keep the loam on the bricks without 
the wire and the expense and loss of 
time involved in winding the wire 


around the core did not seem to both 


er any one. This particular core had 
been hauled out of the oven to be 
dressed and later after it had cooled 
a little I noticed several molders 


rubbing down the rough edges around 


the cracks. Then they washed it all 
over, daubed the cracks with loam, 
blacked it and shoved it back in the 
oven. It will be apparent to any 


foundryman of experience in this class 


of work that the foregoing was a dirty 


and disagreeable job for the moldérs 
engaged. 

My claim that all these foolish pre- 
cautions were not only unnecessary 
but were a waste of time and money 





FIG 2—CORE FOR THE MOLD SHOWN TO THE LEFT. THESE CASTINGS ARE 

POURED THROUGH A NUMBER OF POP GATES SET ABOUT 

INCHES APART AROUND THE ENTIRE CIRCUMFERENCE 
ormous amount of extra labor, and the was received by the molders' with 
same true for a roll casting in polite unbelief. They had heard claims 
hich t sand was fused to the skin made before many times 1 realized 
of the casting that my future prestige and success 
The loam was even more unsatisfac- in dealing with these men depended 
tory than the core sand. While we on whether I made good on my first 
were standing in the vicinity of one of promise. I am not a chemist quali- 
the ovens a car was pulled out on _ fied to make either a quantitative or a 
which was loaded a large loam core. qualitative analysis of the sand, In 
It presented such an unusual appear- fact, if I had had the analysis it 
ance that I stepped on the car to would have meant nothing to me 
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444 
a practice of the shop and was swept 
on to the core for ne quarter of 


its area. In the second batch the 
quantity of red sand was decreased 
and the quantity of old floor sand, 


brown sand and sharp sand increased. 


This mixture was used to cover a sec- 


ond quarter section of the 


core’s 





surface. The batch employed to cover 
the third section of the core con- 
tained a still lower | roportion of red 
sand and a correspondingly larger pro- 
portion of each of the others. For the 


fourth section we mixed 3 parts of 
red sand; 3 parts of brown sand: 3 
parts ol sharp sand; 12 parts of old 
floor sand and 2 parts of dry manure 
This was well mixed and riddled and 


| aTi¢ 
was found to have sufficient bond to 
stick to the bricks and also finish p 
nicely 











The core was allowed to stand out- 
FIG. 3—ROLLS FOR CRUSHING SUGAR CANE ARE POURED IN THE TWO side the oven over night so that I 
PITS ONE OPEN AND THE OTHER COVERED SHOWN IN THE FOREGROUND 


might observe the effect of air drying 





In the morning I discovered that the 
However, practical experience in han- available comprised a brown molding 


hrst section was badly cracked: the 


dling molding sand in many widely sand which contained an abnormal second section was not so bad. the 
separated countries of the world fur- quantity of lime in the form of fine third section was passable. but the 
nished me with a basis on which to shells, and a sharp sand which had the fourth section was entirely satisfac 
proceed and bore out the contention same failing. On account of this high tory. The loam was removed from the 
in the editorial to which I referred at lime content the brown sand rarely first three sections and replaced by 


the beginning of this article. An ap- was used. a batch mixed according to the for 
plication of common sense on the part To make a thorough test I decided mula employed in the fourth batch 
of a practical man is all that is re- to make up four different loam mix- After the entire core had been swept 
quired to solve many apparently mys- tyres, apply them on the same core and finished it was blacked and shoved 
1e sand problem. and c —— ) The 


compare results 


terious phases ot tl first batch into the oven. On the following mort 


Securing samples of the different was made ccording to the usual ing when the core \ iled out it 
varieties of sand used in the shop I 
examine t carefully both while 


they were wet and while they were 
il a dry state I found the red sand 


to a certain extent similar to the 


sand found the district around Ala- 
bama and other parts of the South. 

. iS rs ] . and 
However, was much closer and 
stickier and lacked tl] porosity pecu 
liar to the \labama s d 


On account of its wet and_ sticky 
character I found it impossible to mix 
this sand with old floor sand. It 





rolled into fine balls and refused to 
amalgamate Then I had some dried 
and found that it dried as hard as a 
brick If the foundry had been 
equipped with a _ grinding pan the 
work would have been greatly facili- 
tated ut is t vas not | id the 
vard sand p ed to a powder under 
uple of pneumatic rammers and 

that state it was incorporated in 


he various facing-sand, loam and core- 


FIG. 4—THE ROLL IS POURED THROUGH THREE GATES, ONE NEAR THE BOT 
TOM, ONE ABOUT HALF WAY UP AND THE THIRD ABOUT A FOO! 
The only other two varieties of sand FROM THE TOP 


sand mixtures. 


{ 
} 
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was in as good coridition as when it 


} 


went in the preceding evening. 


The dry-sand and loam’ molders 
gathered around and it was apparent 
fiom their actions that the appearance 
of the core was a revelation to them, 


but a revelation of which they highly 


approved My interpreter assured me 


that I had created a highly favorable 
sentiment in their minds and that I 
need fear no opposition in any other 


innovations I might care to suggest or 


carry out Perhaps it is pertinent at 
this point to remark that the casting 
in which this core was used cleaned 
up without a blemish inside or out- 
side, in fact, the skin on the inside 
of the casting was as clean and smooth 
is the face of the mold in which it 
had been made 

We have used this loam mixture 
for over two years, varied a trifle oc- 
( isionally for exce ptional jobs, and 
in that time never have had a cut 
or a scab The iron lays against it 
quietly where formeriy it boiled and 
kicked all the time a mold was filling. 
[he accompanying illustrations show 
some of the jobs on which the loam 
was used No originality is claimed 
for the rigging or methods used in 
making the molds for this class of 
castings Sugar mill machinery and 
appliances are made in many foundries 
in the United States as well as in 
many foreign countries and the prac 
tice is fairly well standardized For 
the benefit of those who may not be 


familiar with this work a short descrip- 


tion of each illustration may be per- 
missible. 

The large rolls used for crushing 
the sugar cane, one of which is shown 
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in Fig. 4, are cast vertically in pits 
provided for that purpose. Two of 
these pits are shown in Fig. 3. One 


is shown open while the second is 


shown covered by a large round board. 
to the 
noted 


By referring illustration, Fig. 
4, it that the roll is 
poured through three gates. One 
the at the 
pertly concealed under the wire sling 
the third foot the 
or about at the point where later 
off. No 
molds. 


will be 


near 


lower end, a second center 


and about a from 


top, 


the head metal will be cut 


copes are employed on these 


The 


than 


made considerably longer 
of the 
position by 
clamps while 
The 


thereby 
cl 


core 18 
the 
is held in a 


outside wall mold and 


suit- 
the 


central 


able cross bars and 


filling with iron. iron 


the 


assuming a 


mold is 


enters mold tangentially 


whirling motion which 


floating 


to 


matter 
of 


prevents any foreign 


the sides 
Men 


on 


from. sticking either 


the or the core. armed 


mold 


vith long iron rods stand the floor 


] 


n the immediate vicinity of the mold 


ind closely watch the metal as it rises 


shows a tend- 


Any slag or dirt that 
ency to linger behind is touched by 
the rod and kept moving This prac- 
tice has resulted producing perfect- 
ly clean rolls 

The reservoir r tank show: t ! 
Fig. 3, is employed for pouring the 
rolls in these two pits. It is provided 
with a tap hole and short spout near 
the bottom. [wo loops attached to 
the sides serve for handles by which 
t may be lifted from place to place 


Che jib crane shown attached 


two cupolas is 


the 


between the 


1 
coiumn 


ployed for shifting reservoir 


Two of these 


runner troughs. 





FIG THE UPPER RING ON WHICH THE LITTLE GIRL IS SITTING FORMS 
PART OF THE MOLD SHOWN IN FIG. 1. ON ACCOUNT OF THE SHOULDER 
ON THE CORE THE MOLD IS PARTED AT THE LINE INDICATED 
BY THE LETTERS JJ FIGS AND 6 
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FIG. 6—EVAPORATOR UNIT USED IN 
rHE MANUFACTURE OF SUGAR 
runner troughs are used. \ short 
one, not shown, for conveying the 
metal from the reservoir to the pit 
immediately in front of the cupola 
and a long trough partly shown be- 
hind the open pit and partly cor 
cealed behind the round flask resting 
oO the wooden pit cover, tor conve ying 
the metal to the pit farthest from 

the cupola 

The second iy of the foundry it 
vhic t is yposed to stall a 
rger cupola is at present served with 
metal trom the cupolas shown in 
Fig. 3 This bay of the foundry 
contains the drying ovens and also 
three large pits each 4 feet deep 
located close to the tracks leading to 
the ovens. One of these pits with a 


mold partly rammed up in it is 
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FIG. 7—INSIDE AND OUTSIDE PARTS OI 
ING SHOWN AT ¢ 


[This mold is tor a cast- 


no <n il ! 1 as 


sembled set of castings shown in 


Fig. 6 known as an evaporator In 
this connection it may be interesting 
hat this vacuum 


to note t apparatus 


is considered the most economical 


method for evaporating sugar solu- 
tions. It is claimed that it requires 
only one-third the fuel of the open 
kettle process and reduces to a mini- 
mum the loss from burning or in- 

[The apparatus may be arranged in 

iltiple effect as shown or consist of 
one pan. More than three pans have 


lhe se 
vessels are so controlled that the va- 


second 15, and in the third 25 pounds, 


30 representing a = perfect vacuum 
Che ire ¢ ected with system 
i valves so that the juice may be 

iwn rom the rst to ti second 
ind from this to the third from which 
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THE MOLD FOR FORMING THE CAST 
AND DIN FIG, ¢ 


it is drawn into a syrup tank. Ey» 
haust steam usually is employed for 
concentrating the juice, though it be- 
comes necessary at times to use live 
steam The steam enters the first 
and causes it to boil, the steam gen- 
erated in this is sufficient to boil the 
second and so on The concentration 
is carried to a density of 22 to 26 
Baume or about 50 per cent water 
The cross shown for binding the 
mold in Fig. 1 is of the usual 4- 
arm variety and is fairly satisfactory. 
However, if I were making a new 
cross or a new set of rigging for this 


job I should make a 6-arm cross and 


make provision on the foundation and 
pee 


lifting plates for an equal number of 
lugs. The four points of the ordinary 
cross are to far apart on a big 


sary to supplement the cross by plac- 
ing weights it various points ofr bv 
adding clamps r extra binders on 
exposed points of the mold not cov- 


afety Campaigns Apply 


RACTICALLY all features of 


gencra Sa TCTy \\ K aS Car;ri ( 


foundries, 
president 
of the American Society of Safety En 
the New Eng 


land Foundrymens’ association, Wednes- 


day night, Sept. 14 Mr. Sanford out 
lined the general principles of national 


safety work, and showed that many of 


these could be applied to foundries 
Safety work, said Mr. Sanford, pri- 


marily means common sense, and atten 


tion to the welfare f employes Il 
lumination should be considered from the 
standpoint of safety, because poor light 


ered by the cross 
would obviate a great 


tra rigging 


indicated it S ne 
parting in the mold 
The ring to form th 
ibove the parting 
the little girl sitting 


on which it is s 
merely was set I t 


Che inside has e! 
thickness swe 
newspapers \s S 
tratior the cheek 
been set ind the 
wt brick built up 
Atte r the ( eek S 
top it will be lifted 
dried. The thickness 
ponding to the prop 
ness of the casting 
the lower part yf 
which it also. will 
lried 

Vhs inside¢ and 
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n the illustration | 
Swept up deper lent 
the spi dl, ind sp 
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to employes comfort In a foundry, it 
] 


is important to have cool core rooms, 


especially where the molders are women 
One 
the 


or wall, 


way of obtaining this is to surround 


core ovens with an outer partition 


and connect the top with an ex- 


haust fan. 


Safety devices occupy an _ important 


place in safety work. These includ 


] 


guards for tools, eyeglasses and special 


screens and shields. It often happens 
that when a man is working at th 
bottom of a cupola, someone up above 
throws scrap or other material into the 
cupola with disastrous results | ve 

come th a protecting screen may b 
used, consisting of a circular frame worl 


slightly smaller than the 
the cupola, and carrying a heavy mesh 
This 


way by 


screen. may be supported in an 


convenient chain or rope, s 


hang a short distance ab 


as to 
operator's head 
It often is necessary for a 
' ; ; 

walk near cupola spouts during tl 


of pouring and occasionally someone 


burned by spattering iron To over 
come this, a shield has been devised 
to fit over the spout so as to reduc 
this hazard to a minimum. Proper cloth 


ing should be given consideration in any 
plant, and in a foundry shoes are « 
pecially liable to cause trouble La 
shoes or low shoes offer an excellent 
opportunity for hot metal to lodge and 
burn through to the foot The proper 
sh ( Orne which slips l the Ito 
without any lacing and w fair 
hich 
| pairs In por [ 

Atte I t repalr I eq | nt 
! tant in keeping down accidents, a 
cording M Sanford \ LS¢ 
] t { t w!) re 1 1 I 
ng up a heavy le i rg id] 

\ nm that th Lit na slip iT 


ft sort happened, and the 1 \ 
n leg. In any plant, t ra 
t carrying ds on ne ( 
; . 
d { men worl y fl 
e avoided, and t esp 
found , re en 
~— r e 4 
ine 
j ‘ aia 
er men isually i 
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sand and reduce the amount which is in 


circulation. 


In chipping castings, screens should 


be used to protect those working in the 


vicinity. In some foundries, portable 
screens consisting of light frames with 
fine mesh wire have been used with 
good results. These may be moved to 
any large castings which are being 
chipped Guards on belts and wheels 
should be placed wherever these come 


the reach of Grinding 


wheels too 


within operators. 


often have guards of insuf 


ficient strength. For a heavy wheel of 


24 inches diameter, revolving at a sur 
g 


face speed of a mile a minute, %-inch 


steel plate guard has been found to 


stand up when wheel breaks into pieces 


and to keep all such pieces within the 
ase. Spectacles are a valuable protec- 
tion to employes eyes, and yet this 


simple device is one of the most difficult 


to adopt successfully in a plant. Ther 


innumerable where use of the 


kind of goggles 


nly men’s eyes, but their 


are cases 


proper have saved not 


1 1! 
ives aS Well 
steel 


Mr 


Sanitation 


y catching particles. 


Sanford emphasized the 


aa 
In closing 


comes directly under 


the scope of safety work. The use of 


fountains is recommended 


14 
mie 


throughout foundries Showers should 


and it is advisable to 


have some sort of first aid equipment 


with a man, usually someone working on 
the foundry floor, in charge. In ad 
dition to this, in larger plants dispensary 
rooms help to reduce the serious effects 
iccidents The chief item however, 
sa fe work is carefulness on th 
p f the individual and this is s 
st through some sort of publicity 
tising W 1 Stimulates 1 
spirit among employs 
WD. 5 : i, is . 
- . . a y ua4sa BSE . 
‘ g ° . - Ih, — 
~s - - ad 7a - 
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rious kinds of power will be avail- 


able and it is expected to have cup- 


olas and other melting furnaces in 


operation at the exhibition. The range 


of the exhibition will include all sorts 


of foundry equipment and supplies as 
machine 


well as equipment for 


although 


sh ps, 


mainly it will be a foundry 


show. Works management. exhibits 
also will be featured. Special atten- 
tion is to be paid to working exhi- 
bits. Facilities also are to be pro- 


vided for showing motion pictures il- 
lustrating modern* foundry and _ shop 
practice 

The cost of space has been tenta- 


tively fixed at 2s 6d to 3s 6d (46 to 65 
foot. The 


will be under the general management 


cents) per square show 
of Charles Stanley of the Chamber of 
New Street, 


Stanley 


Commerce, 96 
Mr. 


of several 


Birming- 


ham. has been manager 
successful 


Iron 


previous highly 


gz exhibitions. Thomas 


engineerin 


ers, secretary of the British Cast 


Research association, Central House, 


asso- 


New Street, Birmingham, which 


ciation is also interested in the exhibi- 
tion, and G. Henry Wright, will be 
secretaries \ strong committee of 
foundrymen representing the Bir 
mingham, Coventry and other mid 
land branches of the _ Institutioz rf 
British Foundrymen, the Britis Cast 


Iron Research issociation, Birming 
ham Chamber of Commerce, et is 
being formed. The constitution of this 
committee will be announced short] 


It is expected that the professional 
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O FAR as I have been able 
to discover in the many 

years we have lived together, 

the lady who at one time 
promised to love, honor and _ tolerate 
me, has only one fault I do not 
mention this in a carping or critical 
spirit for usually she exhibits an even 
and gentle disposition and frequently 
points to the fact that she married 
me as an evidence of how easily she 
is pleased. She is descended from a 
proud old highland clan which never 
wavered in its allegiance to the House 
of Stewart and whose members either 
through force of circumstances. or 
through love of adventure have upheld 
their honor at the sword’s point for 
centuries on every battle field and in 
every capital of Europe. 

This fault, of which I speak with 
all due respect and_ circumspection, 
probably is hereditary and due in 
some measure to the roving habits 
of these gallant gentlemen of fortune 
who after Culloden were forced to fly 
from their native land and seek a 
home among a strange and alien peo- 
ple. Whatever the reason, the fact re- 
mains that she never has been satis- 
fied in any of the houses in which we 
have lived. ; 

Some people might not consider this 
a fault and it goes without saying 
that I 
have referred to 


never 


the question in 
that light, but 
strictly between 
ourselves as one 
mere man to an- 
other, I hate the 
idea of moving 
from one _ house 
to another. Hav- 
ing given the 
matter due _ con- 
sideration I am 
forced to the 





conclusion that GGcne> - 
in addition to ay 
. Swi v 





ence one must have a special gift to 
become a satisfied and successful mov- 
er. There are occasions when the 
landlord becomes a potent factor in 
deciding whether to move or not and 
it may be that we shall have to reck- 
on with that factor in the future, but 
up to the present we have, as_ the 
saying goes, beat him to it and got 
out without waiting for the formality 
of an invitation. Another point worthy 
of consideration, although it is an 
open question whether it has any di- 
rect bearing on the subject or not, 
is whether the wise old gentlemen 
who composed the copy book head- 
lines knew what they were talking 
about or whether they were, in the 
vulgar phrase, talking through their 
hats. 

If your memory is in good working 
enough, 
probably you can see yourself with 


order and if you are old 


a pen clutched in your grimy little 
fingers, tongue hanging out one corner 
of your mouth and both feet desper- 
ately locked around the foot of the 
bench, trying vainly to copy the 
words, “Habit Is Second Nature.” As 
a headline for a copy book, the phrase 
is all right and I have no fault to 
find with it, even though I never 
could, either then or down to this 


day, make a presentable capital letter 
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S. But taking the sentence as a 
statement of fact, I consider it al 
together too sweeping There should 
be a qualifying clause or two tacked 
on to it. For instance it soit read, 
“Some habits are second nature to 
some people,” I should support it un- 
animously and without reservation. 
Taking the original statement as it 
stands I say—Pooh! also Bah! The 
years that intervened between the day 
I finished serving my time in_ the 
foundry and started serving my time 


business, I spent in 


in the matrimonial 
joyously flitting over this broad land 
from town to town and from _ board- 
ing to boarding house. Consequently, 
if the proverb meant anything it meant 
that I had developed the habit of 
moving and could no more think 
of staying in one place than a gypsy. 

What are the facts in the case? 
The facts briefly are what every per- 
son has experienced at one time or 
another, too much of a good thing 
is worse than none. If I had my 
way I never would move. I never 
saw anything wrong with any of the 
houses in which we have lived for 
varying periods and willingly would 
have remained in them; but after the 
first month I never yet have seen one 
that pleased the lady. In all justice 
and fairness I must admit that each 
time after she 
had picked out a 
new house and 
ad made ar- 


rangements to 
-HAR move she gave 
HAR me the option 


remaining in 
the old house if 
I liked it so 
well. or of going 
to the new 
house with the 
remainder of the 


furniture. Last 
ma Saturday after- 
yd = noon she an- 








circumstances and 
hereditary influ- 
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nounced that in 
looking over the 
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advertisements of houses for rent she executive session over a pot of tea, tions. I have in mind now people 
had noted one that would meet her each one talking as fast as possible, who ask questions that could not be 
requirements. However a_ personal while Bill and I sat on the veranda answered even sketchily in less than 
inspection would be necessary and and smoked the pipe of peace. I 10,000 words and yet they cannot see 
in the tone of one conferring a favor went over the events of the afternoon why the answer cannot be _ boiled 
she intimated that she would be for his benefit and like the good old down to about 50 words for their 
pleased to have my company on the scout he is, he congratulated me _ benefit I was out camping with a 
journey The address given was in warmly, although in a guarded voice party last summer and among the 
a part of the city with which she was upon the exquisite pleasure | musthave cooking utensils was one of those little 
not familiar and I warned her that derived from being able to say “Ha-  round-bellied, three-legged, cast-iron 
probably she would not like the house Ha” at the proper moment. pots and in one of those aimless de 
after she had ») > aN sultory conversa- 
venga gio * Mer 7 in the r . _— _ aes 
have save my / | Blow EM (Ul up around a 
breath. She said yO camp fire at 
that if I did not night some one 
want to go all I wondered how 
had to do was the thing was 
say so and_ she made. Finally 
probably could one of the gang 
find the place appealed to me. 
by herself. If “ay Bill’ said 
ther was one he ‘You do some 
thing she hated CAMPING CLOSE TO NATURE’S HEART, MEN NATURALLY TELL THE TRUT?=I thing around a 
more than =  an- foundry, don’t 
other it was a dog in the manger “They are all alike” said he “You you? How are pots made?’ I told 
and anyhow I had better hurry and can’t please ‘em no matter what you him there were many kinds of pots 
get ready because it looked like rain say or do and they always are ask- including fire pots, tea pots, jack pots, 
and she did not propose to stay out ing the most embarrassing questions jam pots, hot pots, pot luck, pot 
all day. in the most innocent manner For pie, pot shots, pot-pourri, Mrs. Potts 
Having reached our destination I instance, with the possible exception who invented the sad iron, the pot 
pointed to the house and then at of Eve, there never has been a wom- bellied spider referred to so play fully 
the risk of being ostracised, excom- an who did not at one time or an- by the late Mr. Dickens and_ the 
municated and black beaned I said other ask h husband if he would mythical pot of gold at the end of 
“Ha, Ha!”—yjust like that. At first marry again the event of her death. the rainbow besides a few which I 
she refused to believe that we were If he answers absent mindedly that could not recall just at the moment. 
on the right street, but after I had perhaps he might, she is convinced If he wanetd me to enlighten him on 
shown her the name on the corner that he has another lady in mind and all these varieties, he had better tele- 
she said things about the man who only waiting for her to let go the graph the old man to extend his vaca- 
had written the advertisement that string of Ife She immediately pro- tion a few weeks. 
must have made his ears burn. Bi ceeds to register the most poignant “He said he was not interested in 
ing a perfect lady she could not ex grief tinged with annoyance to a great- any of them, neither had he any 
press herself openly in the manner er or less degree depending on her desire to spend the remainder of the 
which the occasion warranted, but it temperament. On the other hand, if night listening to a long winded ora- 
so happens that she is an expert on he wakes up at this point and in a_ tion, but if I knew any thing about 
silent prayer and years of close as- desperate endeavor to repair the dam- and would describe the process used 
sociation and diligent study on my age and smooth things over says ‘I the manufacture of cast-iron pots 
part have made me something of a should say not, no sir, never again’ he would listen patiently for a few 
mind reader so that I shuddered at’ she thinks she is perfectly justified in minutes. He did not use these exact 
that landlord’s ultimate fate assuming that he never has loved her words. In fact to be strictly truth- 
On the way home at my suggestion and you know what old Bill Shakes- ful he said ‘Ah, cut out the bunk, if 
we stopped in at Bill’s place for an peare sa bout a woman scorned you know anything about a pot, spill 
hour or two to pay a friendly visit. “Hows omen are not the only it, and for heaven's sake make it 
The ladies immediately wen nto people \ ask embarrassing qu snappy.’ Can you beat that 
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“Far be it from me to stand in 
seeking 
are all poor 
vale of tears and 
without ren- 


brother, so I 


the way of a man earnestly 
the light. You 


pilgrims in this 


know we 


should let no day pass 
kindness to a 


that the 


dering a 
told them 
with 


pots were blown 
secret 

the 
felt we were all 
friends knew I 
rely on their discretion to keep what- 
I told tightly locked in 
their breasts. When left 
the camp and returned to their respec- 
them to 


compressed air. it is & 


jealously guarded by 
but | 
and | 


process, 
foundrymen, 
together could 
ever them 


own they 


tive homes, I admonished 
avoid all talk or controversy touch- 
ing on the details of the manufactur- 
ing process which I proposed to lay 
before them. 

“With a few minor changes in the 
equipment due to the difference in 


viscosity between iron and glass while 


condition the method 


in a molten 

is the same as that pursued in the 
manufacture of glass bottles. It so 
happened that a magazine brought 
to the camp with the other supplies 
contained a brief description of glass 
hottle making so that in using that 
for an illustration I knew I was 
treading on familiar ground. 


“T told them that in the older estab- 
lishments the 
a pot by long handled dippers 


and spilled into the molds, but in the 


molten iron was dipped 


out of 


more modern and up to date plants 
the molds were set in a long row in 
front of the melting furnace. A length 
of pipe connected to the furnace at 
one end and terminating in a faucet 
at the other end serves to convey 
the metal from the furnace to the 
mold. The man operating the _ bat- 
tery of molds turns the faucet and 
allows a definite quantity of metal 


to flow into the mold. The amount is 


automatically determined by a= scale 
on which the mold is mounted and 
which sinks a_ certain. distance as 


soon as it contains the necessary 


amount of iron. 

“When the iron enters the mold it 
is practically as fluid as water and 
therefore in no condition to be mani- 
pulated. It is allowed to stand for 
a few moments until it has congealed 
slightly or until it has assumed the 
same viscosity as molten glass under 
the same conditions \ jet ot com- 
pressed air then is introduced at the 
bottom and the soft and plastic ma- 
terial is forced against the interior 
surface of the mold. Besides forcing 


the metal against the inside surface 


of the mold and thereby giving it a 
lefinite shape, the air exerts a_ cool- 
ng effect which greatly facilitates the 
pid production of these little cook- 
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ing utensils. In fact the action is prac- 


tically continuous. Two men _ usually 
attend a battery of molds. One man 
comences at the end and introduces 
the molten iron to the molds. By the 
time he has reached the other end 
the second man has commenced turn- 
ing on the air jets and removing the 
finished articles. 


“At this point I paused to note the 


effect of this string of misinforma- 


tion fully expecting that some person 
would ask a question or two _ that 
would blow my story to pieces, but 
do you know, those apparently intelli- 
gent men had seen nothing absurd 
about it. One of them said that he 
always had felt that the process must 
be rather simple because you can buy 
one of these little pots for about 
four bits. A second said that he often 
had wondered how these pots were 
made. He could understand how thx 
outside might have been formed but 
he never had been able to figure 
how they were made hollow on _ the 
inside, nor how the metal was kept 
to such an even thickness. However, 


after my explanation he realized the 
simplicity of the process and won- 
dered that the idea never had oc- 
curred to him.” 

“Do you mean to tell me”, I said 
“that you left them with that im- 
pression, that you did not give them 
a proper description of the foundry 
methods involved in the production 
of this class of castings?” 

“There you go again,” said he, “You 
are the same as the rest of them. 
You ask an involved question that a 


the affirm< 
The only 


man can answer neither in 


ative or the negative. way 


to answer it is to say yes and no and 
if I said yes and no it is ten chances 
to one that you would come back 
with ‘yes and no what?’ You would 
have forgotten the form of your 
question and would wonder that I 
did not answer you more intelligently. 
However, although the form of your 
question does not deserve such con- 
sideration I'll answer it so that with 
out peradventure of a doubt vou will 
exactly understand my attitude in this 
matter. 

‘To the first part { your ques- 
tion I am thanktul to say I can re- 
turn a cheerful affirmative, and why 
not? What a man does not know 
never will do him any harm To the 
second part I « return I equally 
cheerful negative. Why should I waste 
my time handing out precious tech- 


nical information to a number of men 
who knew little and cared less about 
the tec] nique of the isting of metals. 
If they had been members of the 
ancient and honorable community of 
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iron founders, familiar perhaps with 
some branches of the art and _ seek- 
ing information on a branch’ with 
which they were unfamiliar | should 
have esteemed it a pleasure and a 
privilege to impart what knowledge I 
had to them, but as it was, the in- 
formation I gave them was of just as 
much service to them as if I had 
gone into the most intimate details 
of actual foundry practice. 

“While it is true that pots are made 
in molds and poured with molten met- 
al in the foundry, thus sharing the 
characteristics of other castings, still 
the methods employed in their manu- 
facture differ in many ways from that 
employed on many other castings and 


for that reason present many points 


i 

f interest. Again, large pots are not 
made in the same Tht s small 
pots so that a description of the 
manner of molding ne would not 
apply in the slightest degree to the 
other.” 

“Your intentions are all right Bill’ 
I said “but I am afraid I cannot 
wait to hear any pot story today. 


i am neither a prophet nor the son of 


a prophet but basing my belief en- 
tirely on the sound of a pair of smart 
little feet tripping down the hall way 
[ should say that I am due to say 
good bye in about 14 seconds by any 
accurate and reliable time piec« 

“Don't worry” said Bill, “Some of 
this dope on the subject of pot mold- 
ing has been in my mind for a good 
many years without spoiling and I 
guess it will keep until I see you 


Foundrymen ( )pen Season 


in New England 


The fall New Eng 


Foundrymen’s association 
ed Wednesday, September 14, 


for the 


$Cason 


land Star 


with a 


dinner and evening discussion devoted 
t the subject of satiety as it applies 
to foundry practic: G. FE. Sanford 
safety engineer of t General Electric 
Co., and president of the American 
society of Safety Ing eers talked o1 
foundry hazards and safeguards. M 
M. DuChemin, secreta f the |] 
works satety committe presented a 
iper entitlk “> g sNSatet 
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Foundrymen’s Associations Resume 


ITH the return of cooler weather the vari- 
ous foundrymen’s associations of the great 
casting centers are resuming activity along 
the ines for which they primarily were 
organized. Excepting an occasional day or night 
set apart purely for recreation, these associations 
usually discontinue their monthly meetings some 
time in June and resume again in September. Of 
course, one reason for this is that the greater 
number of the members of these organizations 
take their vacations in July and August and there- 
fore the meetings scheduled for these two months 
would be poorly attended. Another reason is that 
the average man has little inclination to remain 
indoors or attend a meeting during hot weather. 

The purpose of these associations in their 
monthly meetings, the interchange of experience 
and discussion of foundry problems, is admirable 
and cannot fail to add to the information of the 
members individually and reflect on the advance- 
ment and improvement of the industry. 

The custom of inviting a speaker to address 
the meeting on some special topic connected with 
the foundry industry has met with favor by the 
different associations, but the benefits to be de- 
rived from such practice is minimized to a cer- 
tain extent by the apparent backwardness of the 
members as a whole to participate in a discus- 
sion of the subject matter of the speaker’s ad- 
dress. This inertia is common to men when as- 
sembled in public meeting, not because they are 
not qualified or interested, but because they seem 
to take it for granted that they are fulfilling their 
duty by simply attending the meeting and listen- 
ing with more or less polite attention to the 
speaker of the evening. Again, the average 
man while fluent enough in the presence of one 
or two cronies suffers from stage fright when in 
the presence of a crowd and seems to think that 
because he is not a natural born orator his ef- 
forts will make him appear ridiculous. 

It should be the earnest endeavor of the offi- 
cers of the association to dispell these mistaken 
ideas and to encourage the members to take an 
active part in all discussions. The usual method, 
in which the chairman at the close of the speaker’s 
address announces that the meeting is now open 
for discussion and any member who wishes to 
ask a question is free to do so, usually is nega- 
tive of results 

One method of overcoming this diffidence and 
creating interest in the meeting is for the chair- 
man to advise certain members in advance of the 
subject for discussion and intimate that he ex- 
pects each one to come prepared to take part in 
the discussion at the ensuing meeting. Again the 
chairman at the close of the speaker’s address 
may call on several members specifically by name 
to comment on the subject or to ask a question. 

Impress on each member that the greater amount 
of total information contributed at each meeting, 
the greater will be the amount absorbed and taken 
away by each individual member. The organiza- 
tion was formed and is being maintained for the 
mutual interchange and dissemination of informa- 
tion on a subject in which every member is in- 
terested and therefore each should cheerfully con- 
tribute his quota whenever opportunity offers. 
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Trade Outlook in the F oundry Industry 


VIDENCES of improvement, slow but 
steady, continue to be evident in practically 
all branches of the foundry industry. Al- 
though the increase in volume of orders for 
castings is not appreciable and in normal times would 
be taken as no indication of better business, the upward 
trend is marked and a comfortable feeling exists that 
the worst of the depression is left behind. The worst 
period of dullness was coincident with the normal 
slack season of the year, and with the approach of 
winter a steady increase in business is anticipated. 
Pig iron sales, the most accurate 
barometer of conditions in the cast- 
ings industry, show a steady gain. 
Furnaces again are being relighted 
to make iron due on contracts which 
have remained dormant during the 
past several months. In practically all sections, found- 
ry stocks of iron and fuel are fast diminishing de- 
spite the low schedules of operations which prevail. 
The production of iron and coke alike has been be- 
low the curtailed consumption, as is clearly indicated 


Stocks 
Are Low 


September showed a decrease of 8768 in the idle car 
figures, the daily average surplus to Sept. 8 being 
237,972 as against 246,740 cars for the period from 
Aug. 23 to 31. Further, the financial status of the 
railroads is slowly strengthening, as is evidenced by 
the sale of railroad equipment certificates, offered 
by the treasury department against the car trust issue 
of $380,000,000. This fund will provide means for pay- 
ing past due equipment accounts and will enable the 
railroads to extend their credit for further purchases. 
Many foundries handling direct railway work again 
are optimsitic. 
If the percentage of foundry opera- 
tions throughout the country were 
Operations computed, the average likely would 
Spotted be low. Despite the upturn, the 
increase in inquiries and the better 
conditions in many lines, the cast- 
ings business is irregular. Pipe shops still are active, the 
private demand and odd lots of small tonnages serv- 
ing to hold up the general average. Some pipe plants 
heve orders sufficient for 60 days continuous opera- 
_ tion. Stove found- 





by the steady 














pickup in sales ries, also, are 
and the increase Prices of Raw Material for Foundry Use favored and the 
in inquiry for CORRECTED TO SEP! larger plants in 
] ¥ Iron Scrap y bi eatent . 
last arter de- ; Bem eS are the Mississippi 
7 qu al ter le No. 2 Foundry, Valley.... $2 ng steel, Valley.$13.50 to 14.00 : I I 
livery. The price No. 2 Southern, Birmingham 19. : steel, Pitts... 13.50 to 14 valley are fairly 
~ : No. 2 Foundry, Chicag 2.4 g steel, 1.50 to 12. } The S 
question is_ re- No. 2 Foundry... Philadelphia to 21.2 Chiles 4°00 to 14 US) he South- 
-Ailvi o n ~} N Foundry, Buffa to2 Chicag ; to 15 ern Stove - 
ceiving much ne. 5 tome — Philadelphia Hedy Stove Manu 
consideration Basic, Buffalo t Birmingha 6.50 t facturers associa 
4 Malle: e, Chicag , Buffalo 16.( to 16 4: ’ 
from _ foundry —— ms Stone 2 Eu ated tion which met 
men. The past Coke os Se 1 Chattanooga, 
few weeks have Connellsville foundry, ‘ nal., Chicag 00 to 15.5 Sept 21, predict- 
] se county foundry ke é A t B 13. l 
indicated that W y ed an average 
present prices are demand through 
stable and no ut the fall and 
further recessions have been _ noted. Some ex- winter and reported slowly increasing produc 
pect the longed-for freight reductions to exert t10n Canadian stove foundries, too, are fairly 
some influence in this direction. Pennsylvania, New OUSY and note a much more active buying in 
. . , . . : res hine arte ‘ ] } 
York and New Jersev pig 1ron producers recently tere -_ Jobbing shops, particular \ tnose handling 
asked for relief from the present high rates on ore, municipal castings and miscellaneous construction cast 
coal, coke, limestone and refractories. However, fut ings are operating on better schedules, and prices ar: 


, 


nace interests question the probability of expected 
freight reductions exerting a great influence downward 
upon pig iron prices. 
Railroad car builders now have in 
quiries pending for about 8500 cars 
‘ording to estimates. . About 5000 
leeepave of these will be for domestic and 
P 3500 for foreign service. In ad- 
dition about 1500 mine cars _ prob- 
ably will be contracted in the near future. Car re 
pair orders still continue to furnish a fair volume ot 
business to the steel and malleable foundries which 
specialize in this class of work. Car wheel shops, 


Car Inquiries 


in general, are working at less than 50 per cent 01 
capacity and mainly on replacement orders. De- 
spite the light buying of railway equipment which 
brings business to the foundries, confidence is ex- 
pressed that the railroads soon will be able to enter 
the market and build up their motive power and roll- 
ing stock to a point which will enable them to handle 
the winter’s demands. The margin between idle and 
bad order cars is exceedingly small and the freight 
movement steadily is increasing. The first week of 


shghtly stronger, although some medium weight gray 
iron castings recently were contracted in the Cleve 
land district at $70 a ton. Implement manufacturers 
except in a few instances are not buying, and cons¢ 
quently foundries supplying this class of work are 
inactive lextile machinery makers 
igs and consequently many of the New England 
foundries are fully engaged 


Nonferrous foundries, in general ar 

on the same basis as the other cast 

Brass Shops _ ings plants of the country. Phe 
Pick Up plumbing goods shops constitute a 


a notable exception and according 

to the National Association of Brass 
Manufacturers, which met recently, their operations 
will average above 60 per cent, with August showing 
a substantial gain. Nonferrous metal prices according 
to New York quotations in the Daily Metal Trade 
of Sept. 22 follow: Casting copper, 11.75c; electro- 
lytic copper, 12.25c; lead, 4.65c to 4.70c; Straits tin, 
26.75¢ to 27.00c; aluminum, No. 12 alloy, producers’ 
price 23.80c to 24.00c and open market, 14.00c to 
16.00c. Zine is 4.17%ec, E. St. Louis. 
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ands tice at Mi home study a | 
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FIG. 1—WHAT OFTEN HAPPENS WHEN FINIS IS WRITTEN ON THE SERVICE OF UNCLE SAM'S FIGHTING OOLS. 
FIG. 2 THE OPERATOR SHOWN MADE A CUT THROUGH THE CAST IRON SECTION IN LESS THA) MINUTES 


the danger of hitting passing soldiers Works, Bay City, Mich., has developed tread crane is tr manipu 
with flying pieces of metal. a new crane which is built in tw lation of th trictior itch and 
In response to an invitation from types. The larger type, which is brakes which regulat 
the purchaser an expert cutter of shown in the accompanying illustra- each tractor belt yy means of the 
the engineering service department of ton, has a capacity of 20,000 pounds clutches and brakes either of the bel 
the Air Reduction Sales Co. New at 12 feet radius and is equipped with may be disconnected f1 the engin 
York, gave a demonstration of the continuous crawling tractor belts while while the other ntinues at the same 
possibilities of the oxyacetylene torch she cmaller tyne hac canal << sm Thin mosunis weent Ganthiliee 
in cutting metals, including cast iron. re gs : hs piney -_ : : oe otha al _" 1 
: 8, pounds at 10 feet radius and ™m maneuvering All nts levels 
As a result | of t 1e€ Aegereuage- ni is equipped with four wide gage tra are conveniently sted t} oneis 
the use of dynamite has been dis- 4,2 Wheels Both types are well ing upper works 
mtinued and the oxyacetylene torch 


a : . adapted to foundry and plant us . meena 
utilized to cut up the remainder of , ‘ eye 
Sei. : Depending upon the nature of the l ones no 

the scrap The operator shown in : , ANC Ww 
2 a, , ; : work they are to do, the cranes art 
Fig. 2 made a cut through the cast ‘ ” ; zee 
‘ supplied with a hook and block, gra 
iron section in less than 15 minutes. | : = ae 
we ue ae ; : bucket, electric lifting magnet or ex 
If the torch had een adopted in Col 1 Snnnl, ee ural} | 
; —<— om “= i o1onial Supply ( ; I ts ren it 

: ; ae cavating equipment as desired ii 

the first place the cutting could have ee ‘ ee : setae 





1 1 ‘ > ? ¢ , , r) 
taken place inside the battery em- Operation is by means of a i ’ \ 
; : ae aa ' , Oo soda and muneral tint of 
placement as easily as outside and_ ternal combustion engine which is : ina 
: i color is ida to s quids 
the heavy casting could have been Ways *ready for use It is not neces ' 
T > S rat 5 
caduned *% ee - = car am . - ee. ee | eC t 9 ireé 
red ed ) irtable SIZE without ary { lave a license engines 
— ) 
5 5 : é nmersed it — - 
ving it a considerable distance be- an operator. ( p to the capacity 
, hal ‘ ’ ‘ ‘ 
1 ‘ rovidet itl f c ) 
1 ‘ ylacement the engine any < nbinatio { SW 9 ! sities W ‘ 
——e ng hoisting or changing th radius ends, so as to mak extract easy 
@ . 4 ny tire ¥ ; ‘ g 
ay 1 ry q ’ ai Ss KOSS é Stee ng i é iW ‘ _— arr : . alps 
acini ci -_ —— a , ; ng le cray 
Crawling Tread Crane Has 4 
‘ ) I i ¢ \ { ne cO-<-; 
: a ene EN 1a SO sli 
Gas Engine Power lutio s said 
or . - - +: or become rancid na P Lent 
l fill the need for a full revolving , —— 

















MATERIAL HANDLING CRANE WHICH OPERATES FROM INTERNAL COM is being placed on tl market by 
BUSTION ENGINI Brown Instrument Co Philadelphia 
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WIRING DIAGRAM OF AN AUTOMATICALLY COMPENSATED PYROMETER 


It is generally understood by all it is set 


users of thermo-electric pyrometers that ature surrounding the instrument and 
the millivoltage or electromotive force the cold junction of the end of tl 

] } +r "f 
developed by a thermocouple is de- compensating leads at the instrument 
loy 


pendent on the difference in tempera- rises the instrument sutomatically ac 
ture betwe the hot and cold ends of justs_ itselt Any number of thermo- 
» thermocouple. To secure accurat yuples with th ex sions oO ym- 
neasurements of temperature it is vensating leads « b yrought to tl 
there re necessary that the cold end one instrument iving this 1utomat 
the thermocouple be maintained a npensa ew features of th 
a ynstant temperature, or the instru- yromete ire yvered by patents 
ne nust be compensated for the — — 
} ] 4 
changes in temperature at the cold [pg ll e Eveni« 
jun t t m — 
It is } yractice to use w t MIcros¢ ope 
ire k extenslo O npensa A s s p eyepiece I tly de 
ting S ed of mate il similar ve ) ittached to a st 
the le, wh ins mo n scop ites ¢ 
1 yn f the binding | fat ‘ t is t ecess t 
st oO t the loco le to i dis keep clos to suppress ) 
tant point. Heretofore t has been jimag eyes a ype 
stc t ] ite the cold yn evepit ( sn 1 tur 1 ) 
t ( the extensio ( ” Bausch ) pt Lo Ri ( 
) t 1 l 1 old vell the ter N s designed th the 
( i compensati p This pern 
nperat eyes to sed t] atu 
l ynstant th re nverge t 
| S the eV vrometeé 2 S&S ected at a f 
ited ld ] tion changes t t ob} ( lraw tube yf th 
te erat it is oO necessary vice, sh t iccompanying 
bring th sating or extension  lustratio1 made  interchan 
ids fr thermo e to the 1 with the cular evepieces o 
st ent. Af mount the instru- standard microscopes, but with r 
t, the instrument pointer is set | models a special adapter has be le- 
the zero adjustor to correspond with veloped. 
the index on the scale. If the values Mounted in the body holding the 
for a thermocoup ha been deter- two parallel eyepiece tubes is a prism 
nined based on a cold junction of 75 system which divides the pencil of 
degrees Fa r 1¢ index will I! dicat light fr m the obfective into two full 
75 degrees Fahr., provided the instr aperture pencils, turns them through 
ment is subject to this surrounding 90 degrees, reflects one and transmits 
temperature. If the instrument pointer the other A lens correction is pro- 
does not correspond with this index. vided to overcome the increased length 


accordingly. When the temper- 
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of the eyepiece over the regular monoc- 
ular type. On account of the in- 
crease in tube length; the objectives 
give nearly double the ordinary mag- 
nifications. Eyepiece caps with semi- 
circular openings enhance the stereo- 
scopic effect. Interpupillary distances 
of from 50 to 75 millimeters are ad- 
justed by means of a compound num- 
bered slide which separates 
piece tubes. 


the eye- 


Many Materials Used for 


Foundry Floors 
By H. E. Diller 


Question—What would be the best 
floor for a small jobbing foundry doing 


light work? 

Answer—Three kinds of floors are 
used. Formerly it was the almost 
universal custom to place molding sand 
on the floor one or more feet deep 
Some foundries make the floor of cin- 
ders, which are packed tight by ram- 
ming. More recently cement floors have 


foundries 


The 


been adopted by a number of 


and have given good satisfaction 


advantages are that the floor can be 
kept cleaner and the sand can be cut 
easier. Cement floors have the disad 
vantage of cracking and spalling when 
hot metal is dropped on them, which 
makes for expense in their upkeep. For 


this 


reason some foundries put cement 
floors only where metal is not likely 
to be spilled such as along gangways 
and make the molding floors, where 
metal is likely to be spilled, of some 
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Kquipment Buying Improves Slowly 


Inquiry Picks Up in All Sections, but Is Characterized by an Emphasized 
Interest in Prices—Foreign Foundries Give Evidence 


of Increased Purchases 


NCREASED inquiry for foundry equipment 
is evident in all sections but is accepted as 
a doubtful measure of business gain. Buy- 
ing is confined almost entirely to those plants 
which are so fortunate financially to be able to anti- 
cipate future needs and buy on the present low mar- 
ket. Eastern purchases are increasing, particularly 
from the foundries which expect to participate in the 
Hudson river vehicular tunnel project. The situation 
in molding machines, conveying machinery and some 
classes of lighter equipment grows brighter. The Car- 
ley Heater Co., Olean, N. Y., is inquiring for a small 
jolt machine. The Berkshire Mfg. Co., Cleveland 
recently received an order from Chemnitz, Germany, 
the first to emanate from that country since the war. 
Pittsburgh District Hopeful 


EPORTS coming to sellers of foundry equipment 
from the Pittsburgh district show tangible evidences 

of improvement in practically every portion of territory out- 
side of the city itself. One producer of sand cutting ma- 
chinery reports two or three sizable deals under way in 
western Pennsylvania which give promise of early clos- 
ing after having been held in abeyance for about two 
years. Orders such as these, together with the appear 
ance of what are considered bona fide inquiries, tend to 
e1.courage equipme! manufacturers. The general beliet 
is that the remainder of September and the month of O: 
tober will be good from the standpoint of sales. Practi 
cally no inquiries are current for molding machines from 
foundries in around Pittsburgh, but the Herman Pneu 
matic Machine Co., Zelienople, Pa., reports a number ot! 
deals consummated in the past two or three days which 
the aggregate exceed business of the preceding several 
months Included are the sale of five large rollover ma 
chines to the American Locomotive Works, Schenectady, 
N. ¥ wo large rollover machines to the Marion Ma- 
chine, Foundry & Supply Co., Marion, Ind., and one ma 
chine of similar type to a foundry at Michigan City, Ind 
Several new inquiries for molding machines likewise ar 
before this manufacturer. Pittsburgh district foundries are 
not particularly active as yet and while some are increas 


ing operations to the basis of three or four days weekly, 
others have shut down entirely. A point brought out by 
an individual prominently identified with the foundry equip 
ment trade is that during the past several weeks those 
foundries which are well situated from a financial stand- 
point have entered the equipment market and taken ad 
vantage of the low prices offered. By the time the usual 
run of foundries will be able to increase their machinery, 
etc.. the law of supply and demand will have begun to 
work and higher prices will be in vogue. More and more 
of a tendency is noted to analyze inquiries as they are 
received. Where the actuating motive back of getting the 
prices is a real desire to buy, the equipment seller is glad 
to give it full measure of attention. Some foundries have 
large pig iron accounts that have to be taken care of be- 
fore they can purchase needed equipment. As soon as 


these are out of the way, inquiries will be issued and by 
a heavy fall trade in the equipment field is an 
\t the of ladles flasks 


and large 


ticipated present sale small and 


789 


is fairly heavy. Foreign buyers of air brakes, air com- 
pressors, etc., particularly in the Far East, have been 
active but the air compressor trade as far as domestic 


buying is concerned is neglible. Extensions and improve 


ments started at the Dawes & Myler works of the Stand 


ard Sanitary Mfg. Co. at New Brighton, Pa., will entail an 
expenditure of $75,000. 
Inquiry Better in the East 


ELLERS of foundry equipment in this district report 
increased volume of 
flasks, that 


larger volume of specifications. In fact, 


inquiry for molding machinery 


and indicating foundries are in receipt of a 


there is little doubt 
kinds Che 


present ior 


of a revival in demand for certain of castings. 


possibility of a goodly portion of demand 


equipment materializing into actual business evident. 


1S 


In the instance of one pipemaker, the Florence Pipe & 
Machinery Co., Florence, N. J., work on an addition will 
be started soon So far as can be learned, no formal in 
quiry has been issued, but this action is expected shortly 
The Vulcan Iron Works, Jersey City, which recently was 
badly damaged by fire, contemplates replacing its plant 


Che situ 


No definite plan, however, has been announced. 


ation generally shows little actual improvement in buying 
here is a better volume of inquiry, although comprised 
largely of single machines and sellers are more optimistic 
than they have been in some time 


Inquiry Brisk, Buying Sl 


— GH many lines of foundry equipment show no 
I ] + | 


crease and at least one foundry equipment manufa 

turer terms the past four weeks as the worst his cor 
ever has experienced, almost without except dealers 
in the Chicago district find inquiry has quickened ma 
terially On the other hand most of them agree that it 

almost impossible to follow up these inquiries a col 
vert them into orders In some cases they even seem to 
be idle “shopping” while in others th e si gett 
a line on the market in preparation for later buying. The 
Whiting Corp. recently sold a cupola idiator ma 
tacturer and its survey of the situation leads it to ev 
that industries related to the building trades, thos¢ 
facturing heating systems, plumbing and ulding suppli 
re likely to feel the upturn first The general situation as 
to actual buying, is exceedingly dull the demand 
small ladles, which usually signalizes r« npti 
ng, has not yet appeared. Inquiry 9 

decidedly better in the experience of several maz 
turers and some sales have resulted. Her BE. Pr 
ecently closed with an eastern user for two heavy strip 
ping plate machines and this order was followed immedi 
ately by another for two machines of the same pe to 
be shipped by express to the same buyer In molding 
machines much demand at present apparently comes from 
the East. A number of small rockover machines have 


been sold recently in Indiana. The impression is gaining 
cround that business during the next few months will go 
largest volume to foundries best equipped to turn out 
their at of the 


signs of this condition is a quickened inquiry for electric 


in 


products comparatively low costs. One 
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furnaces. One manufacturer of furnaces has been flooded shipment to Japan. The J. Ryan Foundry Co. Rock 
ecentl th inquiry, not only from all sections of the Island, Ill., is preparing to build a 2-story foundry. Frank 
United States, but from Japan, South America, Europe and D. Chase, Inc., Chicago, has been commissioned by R. J. 
( ida [his foreign inquiry has come so recently it 1s Teetor, Muskegon, Mich., to build a foundry at Cadillac 

t possible now to determine its results Che Industrial [The Vincennes Foundry & Machine Co., Vincennes, Ind., 
| tt Furnace Co. recently sold an electric furnace tor s having plans made for a toundry 


What the Foun 


Activities of the Iron, Steel and Brass Shops 





dries Are Doing 
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